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PREFACE 
. The purpose of this study was to develop guidelines as to the costs of con-
structing, equipping I and operating alternative sizes of non-slaughtering meat 
processing plants in Oklahoma .. Short-run average cost curves were developed 
\___ 
for the various sizes of plants using a modified economic-engineering synthetic 
method. The long-run average cost curve or planning curve was considered .as a 
series of short-run situations and thus, was derived from the short-run average 
cost curves. 
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. adviser, for counsel, guidance, and for giving so unselfishly of his time through-
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. also acknowledges information submitted by Mr. Fred Halsey, architect, and 
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The author is indebted to the owners and managers of the five cooperating 
. firms who made their accounting records available .. Without their cooperation, 
this study would not have been possible. 
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and statistical staff of the Department of Agricultural Economics. 
Finally, a special word of thanks is due, to my wife, Barbara, for typing the 





II. THEORETICAL CONSIDERATIONS 
Ill. OPERATIONS-PERFORMED 
IV. COSTANALYSJS AND MODEL PLANT SPECIFICATIONS 
The Accounting Records Method of Cost Analysis 
_ The Economic-Engineering· Synthetic Methods of Cost 
Analysis . 
The Method Employed . 
Cost Classification . 
General Specifications of the Model Plants 
V. CAPITAL INVEStMENTS . 
Bui I ding Description. and Costs 
_ Receiving Coolers and Receiving Freezers . 
Cutting and Boning Department . 
Sausage- Kitchen and Cured.Meats Departments 
. Spice Storage · 
. Smokehouses . 
Blast Chi 11 . 
Tempering Cooler 
SI icing, Peeling, and Packaging Area 
Order Assembly Department 
·_ Packaging Supplies Storage and Box Make-Up 
Docks 
Employee Welfare Rooms 
Offices . 
Real Estate Requirements and Costs 
Parking lots and Dock Aptoh 
Landscdpe , 
Equipment Costs and· Specifications 































TABL~ OF CONTENTS (Continued) 
Chapter 
. VI. COSTS OF OWNERSHIP AND USE 
Interest . . 
• Depreciation 
Taxes 
Insurance . • • . • • 
Maintenance and Repairs 
VII. OPERATING COSTS 
Wages and Salari~s 
Plant Supplies 
Delivery and Sales Cost 






Laundry Expense . 
Telephone Expense 
Miscellaneous. 
VIII. TOTAL AND AVERAGE COSTS 
Tota I Annua I Costs . 
Short-Run Average Costs 
Long-Run Average Costs 
.IX. SUMMARY AND CONCLUSIONS 
Suggestions for Further Studies 
A SELECTED BIBLIOGRAPHY 
APPENDIX A 

































. APPENDIX D 
APPENDIX E 





UST OF TABLES 
Table 
I. Construction· Cost Indices 
·II. . Estimated Construction Cost Rates 
Ill .. Synthesized Building Requirements and Costs for the Three 
Model Plants • 





Costs for the Three Model Plants 47 
. V. Land Requirements and Costs for the Three Model Plants 48 
VI. Total Equipment Costs by Category for the Three Model Plants . 49 
VII. Total Capital Requirements . 53 
Vfll ... Annual Interest Cost and Insurance Cost for the Three 
Model Plants . 
IX. Annual Depreciation Cost for the Three Model Plants 
. X. Annual Personal Property Taxes for the Three Model Plants 
XI. Total Annual. Maintenance Costs . 
XII. Personnel Required to Operate the Three Model Plants 
. XIII .. Estimated Total Annual Payrol I for the Three Model Plants 







Plants Each Operating at Three Different Outputs 71 
. XV. Specific Operating Costs of the Three Model Plants 73 




.XVII. . Estimated. Electricity Demand Charge Percentages . 79 
.XVIII. : Estimated Electricity Consumption and Annual Cost 80 
.XIX. Estimated Gas Consumption and Annual Cost 84 
.xx. Estimated Water Consumption and Annual Cost . 86 
XXI. . Annual Fixed. Ownership Costs . 91 
.. XXII. . Annual Costs 93 
.XXlll. . Cost Components as Percentages of Total Annual Costs 94 




l. Hypothetical. Production Function 
2. Hypothetical Total Cost Function 
3. Theoreti ca I Total Cost Curves . 
4. Theoretical Short-Run Cost Curves 
5. . Hypothetical Average and Marginal. Long-Run Cost Curves 
6. A Sequence of Operations in Processing Meat 












In recent years, many important changes in the primary determinants of 
demand for the. products of the meat processing industry have taken place. From · 
1950 to 1964 the population of Oklahoma increased from 2,233,000 to 2,461,000 
or a 10 .2 percent increase. Eighty-nine percent of this increase was growth in 
the cities of Tulsa and Oklahoma City. During this period, the United States 
population grew from 151 mil.I ion to 190 mi 11 ion, or 25 .8 percent increase. 
, . Significant changes have also occurred in the level and distribution of in~ 
come .. Per capita personal income of people of Oklahoma rose from $1,144 in 
1950 to $2,236 in 1965 and in the United_ States from $1,491 to $2,724 during 
this some period. -The percentage of consumer units in the United States with 
incomes between $5,000 and. $10,000 increased from 23 percent in 1950 to 40 
percent in 1962 . 
. An examination of trend projections in population, income growth and 
distribution, and per capita consumption of red meats suggests further increases 
in production of processed meats in the future. 
Two Census Bureau projections of population indicate a population of 225 
to 235 million by 1975 with a continued relatively high rate of growth anticipated 
for the Southern Plains region. l Average rates of growth in real disposable in-
come have been estimated to the year 2000 by Landsberg, and others ranging 
from 15 to ~8percent per decade in terms of 1960 dollars. 2 
Brandow has estimated for future years that total beef consumption will 
increase approximately 3 .8 percent per year and pork consumption wi II increase 
. 3 
approximately .7 percent per year. According to Burk, the percentage of meat 
animal products distributed in fresh or raw form has dropped in a fashion similar 
... / 
2 
to that indicated for all foods, suggesting that higher proportions of meat are now 
consumed in processed form . 4 
Changes in the primary determinants of demand have been important 
factors in briri_gir,_g about the increased production of sausages and cured and 
smoked meats in federally inspected plants from 9,515,437,000 pounds in 1952 
to 10,833,657,000 pounds in 1964, a 13.9 percent increase.5 
1Willard F. Wi II iams and Thomas T. Stout, Economics of the Livestock 
Meat Industry, (New York, 1964), p. 767. - -
2 H. H. Landsberg, L. L. Fischman, and J .. L. Fisher, Resources in 
America's Future; Patterns of Reqµirements and Avai labi Ii ties, 1960-2000. 
(Baltimore, 1963), Tables Al-25, pp. 551-553. --·-.-
3G. E. Brandow, Interrelations Among Demands for Farm Products and 
Implications for Controtof Market Supply, Pennsylvania Agricultural Experiment 
· Station, Bu I let in 680, (State College, 1961), p. 23. 
4wi 11 iams and Stout, p. 92. 
5This information calculated from Livestock and Meat Statistics, 
Bulletin No. 333, Consumer and Marketing Service, United.States Department 
of Agriculture, (Washington, 1963), and Livestock and Meat Statistics, 
Supplement for 1964 to Statistical Bu I let in No. 333, Co~er and Marketing 
Service, United.States Department of Agriculture, (Washington, 1965). 
During the period 1947 to 1963 ,the number of plants in the meat 
processing industry in the United.States increased from l ,264 to 1,341 and from 
72.to 86 in the west south central region·(Arkansas, Louisiana, Te;as, and 
Oklahoma) during this sarne period. In Oklahoma the number of plants increased 
from 7 to 11 in the period.1947 to 1963. 6 
3 
· Assuming present trends in population, income, and consumption, by 1975, 
an additional 269,110,800 ppunds of processed meats will be demanded each 
yeqr in theUnitedStates. 7 For the existing 1,341 meat processing plants, this 
is an average requirement of an additional 200,679 pounds of production per 
plant per year. In.Oklahoma an increased ar1nual_production of 1,646,560 
poynds of processed meat wi 11 be demanded by 1975 .. For the 11 existing meat 
processing facilities in Oklahoma, this amounts to an additional 149,687 pounds 
of production per plant per year. 8 
Coinciding with changes in the number of meat processing plants there have 
been significant changes in processing technology. One long-time meat 
6 
· U .. S. Bureau of the Census,. Census of Manufactures, 1954, 1963, 
(Wcishington, 1954, 1963), Table 1, p. 20A-5. ·-- ·--
7This assumes a projected population of 230 million by 1975 using the 
1963 estimated per capita consumption of red meats of 165 .2 pounds and 
assumes 45 percent ofth'is amount is luncheon meats, variety meats, sausage, 
bacon, ham, and ground beef derived from Meat Consumption Trends and 
Patterns, United States Department of Agriculture Handbook No. 187, 
(Washington, 1960), Figure 7, p. 15. 
8This assumes an ave~age annl!al increase in Oklahoma population of 
22,150 to the year 1975 and that eating habits of the people of Oklahoma are 
similar to the average of the United States as used in footnote 8 above. 
industry engineer has implied that before a book can be written and published on 
meat processing, that half of the plant equipment will be obsolete; 9 
-·· As the meat industry adjusts to the forces of demand for processed meats, 
additional facilities wi.11 be located and built and newer technologies will be 
adopted and used in both existing and new facilities. In large measure, the 
future location of the meat industry is described in terms of the future location 
of livestock production and of human population. Most slaughtering plants 
generally will be located in supply areas,. while most sausage kitchens and 
other processing facilities will gravitate toward the population center~.10 
The trend toward this development creates questions in the minds of 
investors and plant managers concerning the costs of constructing, equipping, 
and operating a meat processing plant. 
With the development of newer and larger feedlots, a .large acreage 
of good range country, and location in a rapidly developing area of the United 
.States, these questions should have particular relevance to the State of Oklahoma. 
These developments suggest the possibility of growth of meat processing 
facilities in:Oklahoma ... This study was conducted to provide members of the 
9 Correspondence in September, 1965, with Mr. H. S ... Ashley of Fort 
: Worth, Texas, who has spent a lifetime in meat industry engineering. 
lQWilbur R .. Maki,.· Charles Y. Liu, and William C .. Motes, Interregional 
_Competition and. Prospective· Shifts in the Location of Uvestock Slaughter, lowc;i 
·· State University Agricultural and Home Economics Experiment Station Research 
Bulletin 5.11,(Ames, 1962), p. 7Pl. 
5 
non-slaughtering meat processing industry with information to make initial 
estimates of the construction, equipment, and operating costs for meat processing 
plants located in Oklahoma. More specifically, the study was directed to the 
questions: 
. (1) What are the construction and equipment costs for non-slaughtering 
meat processing plants designed to produce and handle approximately 50,000, 
100,000, and 250,000 pounqs of product weekly with a ratio'of 38.5 percent 
of sausages, 38 .5 percent of cured meats, 15 .5 percent of fresh cuts, and 7 .5 
percent of jobbed customer service items? 
(2) What are the costs of operating each of these plants when producing at 
50, 75, and 100 percent of the designed output? 
(3) What is the relationship between costs of processing meats and the 
output of plants? 
CHAPTER 11 
THEORETICAL CONSIDERATIONS 
. Studies made to determine economies of size must consider both the short-
run and the .long-run effects of changes in size. The traditional method of 
hand I ing this problem is to divide the time period into the 11short run 11 and the 
11 long run . 11 For the purposes of this study the short run is defined to be a period 
of time short enough that the size of the plant is fixed. The long run is defined 
to be a period long enough that the firm is free to vary the size of the plant 
and the production technique, therefore there are no fixed input factors and no 
fixed costs in the long run. 
A firm may be defined in a number of ways, but for this study a firm is 
defined as an economic unit which acquires raw materials, transforms them in 
some manner, and sells the resulting product for the purpose of making a profit 
from the transaction. 
6 
It is the purpose of this chapter to discuss the short-run and lon~-run cost 
I 
. functions of the single product firm.which will provide the bqsisfor estimating 
the relevant economic relationships needed in this analysis. 1 
,,Short Run 
In this chapter it will be assumed that the firm purchases all factors of 
production in a perfectly competitive market. 
The basic technical relationship of a firm is expressed in the production 
function .. The production fµnction assumes; technical efficiency and expresses 
the maximum output that can be obtained from a given level of inputs. If the 
exact function is specified, tpis relationship may be shown graphically as the 
example in: Figure l . 
When only one input is variable, the relation between the input and 
product are conventionally divided. into three 11stages11 as shown in Figure l. 
In Stage I, total product increases at an increasing rate as additional units of 
the variable input(X 1) are used. The firm enters: Stage II at point A, . .where 
total product continues to increase, but at a diminishing rate .. Stage II 
· 1The case of the multiple proc;luct firm, will not be considered in this 
7 
study as there was lack of. data and other evidence to support such a cost analysis. 
Further, di.scussion with management and engineers of a major meat processing 
company revealed that a change of product mix does not significantly affect the 
variable costs of production of such an operation. For discussion of the theory of 
the multiple productfirm,see Ralph W. Pfouts, 11The Theory of Cost and Pro-
duction in the Multi-Product Firm,I' Econometrica, Volume 29 ,.No. 4, (1961), 
pp. 650-659, and Bob R. Holdren,.. The Structure of a Retail Market and the 
.Market Behavior of Retail Units, (New Jersey, 1960), pp. 27-66, 125-133. 
. - ....---, 
continues to polnt B, where total product increases to its maximum with the use 
of additional units of x1 per unit of time. Beyond. point Bis Stage ./II of 
production where total product decreases as additional units of the variable 




• Staae I · Stage Jll 
Figure 1 .. Hypothetical Production Function 
In eguation (2 .1), output of product Y is a function of a set of inputs 
(X .) of which j inputs tire variable and n-j inputs are fixed. 
n 
v = f(X 1 ,x2, ... , x/x.+1 -X.+2, ... , x ) · I I , .I n (2. 1) 
8 
.It is assumeq that equation (2. 1) has continuous first and second order derivatives. 
9 
The application of price dota to the production inputs associated with the 
production function provides the bCI1sic cost data associated with the production 
of a given output .. This application of price data results in the cost function . 
. Co.st functions express th(a minimum cost of producing a specific output, 
·y 
'. given the technical conditions of tl,e production function and the input prices, 
· whereas production functions express the minimum resources to obtain a given 
output. 
If Pi is the cost of the ith variable input of the Xi variable input$, and F 
is the cost of the fixed inputs, the total cost outlay of a firrri producing product Y 
is given by: 
i 




The total cost curve of a firm producing a single product with only one 
variable resource,. X 1, and a given set of fixed factors may be represented 
graphically as in Figure 2 .. In-Figure 2, total fixed cost,. f, is i:epresented by 
OA .. The point A is th, beginriing of Stage I of production. As addit1onal units of 
product Y are produc~d, total cost will increase at a decreasing .rate to point B . 
. At point B, the firm ent~rs Stage .II of production and continues to produce to 
point C with totol cost increasing at an increasing rate as additional units of Y 
are produced .. Beyond point C ,. using additional units of X1 decrease~ the total 
prnduction of Y 1. therefpre totql cost increases in a manner as shown by the dotted 
portion,-CD, of the total cost curve .. This portion represents Stage.Ill of produc-
tion as shown in Figure 1; and is obviously a noneconomic range of production. 
Cost of 
Inputs 




f'----------------Total Fixed Cost (F) 
utput of Y Uni of Time 
f;=;igure 2 .. Hypothetical Total Cost Function 
The firm 1s total cost function based on o given production function with 
several variabJe inputs anci given input prices can be expressed as: 
i 





where Z is the minimum cost of producing Y k, an arbitrary level of oµtput, with 
a given production function .. )i is a Lagrangian multiplier. 
10 
First order conditions for the minimization of Z require that the first partial 
2 
derivatives of Z with respect to the X. and ).equal zero. 
. . I 
2See J. Parry Lewis, Mathematics for Students of Economics, (New York, 
1962), pp·. 238-245, and James. N. Henderson and Richard E .. Quandt, Micro-
economic~, (New York, 1958), pp. 272-274 for the second order conditions .. 
11 
az aF - =P -}.- =O 
ax 1 1 · ax 1 
(2 .4) 
az sf . -=P ->.- =O 
aX n · aX, . 
I 
az 
~ = -Yk + f(X 1, ... -X/Xj+l' ..... ,_Xn) = 0 
This system of n+l e~uations in n+l unknowns,:(x 1, ... ,.Xn, A), can be 
solved for the optimal values of the j variable inputs and the Lagrangian 
variable ~. The system (2 .4) specifies that when the cost of producing Y k is a 
minimum, .the marginal physical product per dollar 1s worth of each X. is equal. 
I 
. Since A equals the ratio of each factor price to its marginal physical product,_ A 
is equal to the marginal cost of production. 
The conditions for minimizing the cost of producing an arbitrary quantity 
of Y are obtained from ~uation (2,3) .. To determine the flrrr1 1s cost function, 
the firm 1s expansion path is needed. The expansion path given in equation (2 .5) 
is a function of the variable production inputs for which the first,- and second-
order conditions for constrained maxima and minima are satisfied. 
E (X l , X 2 , . . . , -Xi) = 0 . (2 .5) 
The system of equations consisting of the production function, (2.]), total 
cost,. (2 .2), and the expansion path, (2 .5), may be reduced to a single equation, 
(2 .6), in which cost is stated as an exp I icit function of output plus the cost of the 
fixed inputs,. F. 
12 
C = C(Y) + F ·(2 .6) 
This function 1 (2 .6), gives the minimum total cost of producing each output 
given the constraints of fixed inputs, the implied production function, and the 
input prices. 
Five cost relations which are important in decision making with respect to 
pricing and output can be derived from equation· (2 ,6). These cost functions are 
total variable cost (TVC), total fixed cost (TFC), average variable cost (AVC), 
average fixed cost (AFC), and marginal cost (MC). These relationships are given 
respectively by: 
TVC = (C(Y) 
TFC = F 
.· AVC = C~Y) 








. Equation (2 .6) and the first two equations of (2 .7) may be represented as 
in Figure 3 if the law of diminishing returns holds which states: 
When total outpvt I or p~oduction I of a commodity is increased 
by adding units of a variable input while the quantities of 
other inputs are held constant, the increases in total produc-
.tion become I after some point I smaller and smaller. 3 
Figure 4 is the conventional diagram of the short-run cost curves 
of the firm when cost is c::alculated as cost per unit of output. 
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Output per U . T. 
Figure 4. Theoretica I Short-Run Cost Curves 
13 
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Explaining the initial decline, then minimum, and finally the increase 
of the MC and AVC curves and thus the A TC curve of Figure 4 t'nay be done by 
the law of diminishing returns and the relationships, AVC = ~pp and MC =~pp, 
where APP and MPP represent the average physical product and marginal physical 
product, respectively, and. P, the cost per unit of the variable input .. Consider-
ing the production of a product employing a variable factor with a set of fixed 
resources, initial increases in the use of the variable factor may result in increas-
ing MPP and APP. This results in declining MC, ATC, andAVC because of the 
inverse relationship existing between MPP and MC, and between APP and ATC or 
· AVC. As stated above in the law of diminishing returns, with the addition.of 
successive units of the variable input while the other inputs are held constant, 
the MPP of the variable input will decline after some point .. When MPP declines, 
MC will rise, given that Pin the relationship, MC= ~PP' isa constant. 
Average costs will decline until increasing MC equals the declining average 
costs. Additional increases in output wil I result in MC being greater than AVC, 
and consequently, AVC will rise. The AFC curve is always declining as output· 
increases because the fixed costs are spread over more and more units of produc-
tion .. Therefore, the AFC curve is strictly monotonic and is a rectangular 
hyperbola. 
The short-run problems of a firm concern the optimum utilization of a fixed 
plant .. In the long-run, the firm is free to vary the size of plant and the 
production technique, therefore, there are no fixed input factors and no fixed 
costs in the long run .. Thus, the long-run problem is that of determining the 
optimum size of plant. 
The long-run cost function gives the mihimum cost of producing each out-
put if the size of the plant is allowed to vary. This function can be obtained 
from the firm's long-run production function, equation (2 .8), total cost 
function, equation (2. 9), and expansion path, equation (2. 10). 
I 
I X. I F) 
I 
TC = n P.X. + Y (F) ._1 I I 1-





Equation (2 .11), expresses total cost as a function of output level and plant size. 
TC = k(Y I F) + (F) (2. 11) 
Assuming F is continuously variable and since the long-run total cost curve 
represents the minimum cost of producing each output when plant size is allowed 
to vary, the long-run total cost curve is an envelope of the short-run cost 
curves .. Likewise, the long-run average cost curve is an envelope of the short-
run average cost curves. 
Kells states:4 
If f(X, Y ,C) = 0 r~presents Cl one-p_arameter fami!y. of curves and. 
E is a curve which contacts tangentially (has a common tangent 
with) every curve of the family f = O,and contacts tangentially 
one or more curvei;-of f = 0 at each of its points, then Eis an 
envelope off. 
The long-run cost equation expressing total cost as a function of output is 
given by: 
. C =C(Y) (2. 12) 
This equation, (2.12), is obtained by eliminating Ffrom: 
G(X,Y ,F) = 0 (2. 13) 
where Y = output, 
. X = a vector of inputs, 
. F = size parameter. 
16 
f'is eliminated from (2.13) by setting its first partial derivative with respect to F 
equal to zero, 
Gf(X, Y ,F) = 0 (2. 14) 
then solving (2.13) for F and substituting th.e expression for Finto (2.11) to 
obtain (2.12). 
The conventional lonEl-run average cost curve is usually considered as 
. Li-shaped like the short ... run average cost curve. But the Li-shape of the long-
run average cost curve cannot be explained in terms of the .law of diminishing 
4 
Lyman M .. Kells,. Elementary Differential Equations, (New York, 1965), 
p. 107. 
17 
reh.1rns as it was for the short-run average cost curve. This law does not apply 
to the long run since there are po fixed factors of production in the .lpng run . 
. The decrease in the .long-run average cost curve as output increqses 
suggests that larger sizes of plants are more efficient than the smaller ones . 
. The increase in the lon~-rµn average cost curve after a certain output suggests 
that successively larger sizes of plants become less and less efficient. 
, Division. and speclqlization of labor, increasing possibilities of ysing 
advanced technologicql developments, and a lower supply price per unit 
capacity of high capacity equipment, are considered as forces giving rise to' 
decreqsing_long-:run averqge costs.5 ,Such forces can be referred.to os economies 
of size. When diseconqrrdes of size more than offset the economies of size, ,the 
long-run average cost cwve increases with increased output .. Diseconomies -of 
size are believed to occ1.Jr when after some size,. efficiency of management in 
coordinating and controllina a plant becomes a limiting factor . 
. It has been suggested that empirical research does not support the U-shaped 
ver,sion. of the long-run qost curve, but suggests that there is a range of outputs 
· whe.re aH sizes of plants have the same minimum costs; 6 Such a curve is 
represented in Figure 5. 
5 Bob R .. Holdren,. The Structure of a Retai I. Market and the Market Behavior 
. of Retail Units,.'{New Jersey, 1960), ~ 31. --
6 .. 







· Output per U. T. 




Application of the theory discussed in the preceding chapter to the problem 
of estimating the cost relationships relevant to meat processing plants requires 
information pertaining to the functions performed by such plants. It is the 
purpose of this chapter to describe the various functions of the model plants. 
Procurement, processing, sales and distribution are the three functions 
performed by the meat processor which determine his costs and revenues and, 
therefore, the optimum size and location of plant(s). 
In this study a detailed analysis of the procurement function was not 
made even though it is an extremely important function. This function is a 
study in itself. 
No detailed analysis ,;,,as made of the sales and distribution function of the 
processor. This, too, is deserving of a separate study. For this study, sales 
cost was considered a constant charge per hundredweight of product sold based 
on the practice of firms that cooperated in the study. Distribution costs vary 
widely among meat processing plants. Many factors influence distribution costs. 
Some of these factors are (l) the de.I ivery locale, whether local or more 
distant, (2) the load carried per vehicle, (3) the number of stops made, (4) 
climatological factors and (5) type, specifications,and state of repair of 
19 
delivery equipment. . For this study, a constant charge per hundredweight of 
product processed based pn conversation with meat processors that cooperated in 
the study was assumed to reflect the distribution cost . 
. Attention was focused.on the processing function which includes the 
production of sausages, smoked and cured meats, and fresh pork items from fresh 
beef quarters and pork carcasses, and frozen pork . Bones and excess fat are 
the two offal products which the meat processing plant must randle. : The 
plant may choose to render the excess fat, but none of the plants visited during 
this study boned enough product to justify any type of bone processing .. It was 
assumed for the model plonts that the bones and fat were sold and picked up 
_ at the plant for further processing . 
. Processing can be considered to begin when the plant receives the fresh 
meat in its receiving coolers from the slaughterer or receives the frozen meat 
in its freezer. One possible sequence of operations in the processing of the 
products mentioned above is presented in Figure 6 and described below . 
. From the receiving cooler, all fresh meat goes by rail to the cutting and 
boning department. Here the beef is boned and then sent to the meat grinder 
or the meat chopper in tub trucks .. The ground beef is made into hamburger 
patties, then weighed cmd packaged and sent to the order assembly department. 
The chopped beef is further processed by mixing with pork meat and spices, 
then transferred by dump bucket and air hoist on an overhead rail to the stuffer . 
. After stuffing, large cased products are tied semi-manually and placed on trees 
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cages then moved .into the smokehouse by overhead .rai I .. The time and 
temperature for the cooking or smoking operation depends upon the product being 
processed as set forth in the regulations of the Meat Inspection Division . 
. After cooking or smoking, the product is washed, moved through the bJast 
chil I, then sent to the tempering cooler. This cooler, a holding area for cooked 
and smoked products, al.lows the products to temper before further processing . 
. For example, for wieners to peel satisfactorily they must be at a much lower 
temperature than smokehouse temperatures. Bacon also, must be at a relatively 
low temperature to press and slice proper I y. Other products are he! d to 11 take on 
desirable qua I ity characteristics . 11 Any product which receiveSa heat process 
must be cooled before packaging to prevent undesirable condensation in the 
package. The time a product remains in the tempering room is dependent some-
what upon the desires of the manager to obtain a qua I ity standard which he has 
defined . 
. After tempering, sma Iler sausages, wieners and franks, are peeled; 
then weighed and packaged. Larger sausages may be left bulk in their casings 
or may be sliced and wrapped in small individual packages before being sent 
to the order assembly department. 
The pork carcasses are cut into hams, picnics, bellies, hocks, fresh 
cuts, and trimmings. All cuts are further trimmed .. Any excess fat and all 
bones are put in separate stainless steel tub trucks for removal at the end of the 
day. 
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The fresh cuts are transferred in tub trucks to a cooler where they are 
kept unti I orders are assmbled. Trimmings are transferred to the sausage meat 
mixing area where they are processed with the beef for sausages .. Frozen pork 
is flaked and also processed.into sausages with the beef .. The bellies proceed, 
from the cutting and boning department .to the cured meats department where 
they are skinned, trimmed, and pumped prior to smoking .. After the smoking 
process, the bellies are washed, blast chilled, and then held cit 27 degrees 
unti I pressing to form them before slicing, weighing, and packaging .. After 
pac.kaging, the bacon proceeds to the order assembly department. 
The hams, picnics, and hocks are pumped, weighed, and then packaged 
in. netting before smoking. Cooking times wi.11 vary with the product. For 
fully cooked products, the internal temperature should reach 155 degrees for two 
~ours and for partially cooked products, the internal temperature should reach a 
minimum temperature of 145 degrees .. After cooking anq smoking, these items 
are washed, cooled in the blast chill,f4rther tempered in the tempering room, 
de-netted, bagged in polyethylene, then stored in the packaging area unti I 
they are moved to the order assemb I y area . 
In the order assembly department, products are stored on roller type shelves 
or pallets and she.If carts .. Orders are filled for each truck route by assembling 
~ 
the items on a rapid roller conveyor which carries the product to the truck at 
the loadout door where the truck is loaded. 1 
1 In the smal I plant,. a roller conveyor for order fi II ing is not considered 
feasible. Therefore, orqers are assembled entirely by manual labor from the 
pallets and shelf carts. · 
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The supporting operations of plant maintenance and sanitation, box make-
up, and accounting, clerical, and secretarial duties, without which the meat 
processing plant cannot function effectively, are provided for each model plant. 
The box make-up is located in the dry storage area. As boxes are needed 
they are sent by means of a conveyor to the order assembly department . 
. An investment in a number of physical resources is required to conduct 
the various processing operations discussed earlier; to provide the various office 
functions; and to distribwte the product of a non-slaughtering meat processing 
plant. As discussed in Chapter II, these resources may be classed as fixed and 
variable resources. For meat processing plants it might be said,that certain costs 
may be further defined as discretionary costs, that is, they are costs which may 
be either fixed or variable with respect to output variations, but are decision 
variables in the short run. 
One example of a fixed cost that is discretionary is the cost of standby 
delivery equipment. Some managers have an equivalent 100 percent of their 
delivery capacity in standby, while others will have 25 or50 percent. Some 
variable costs may be classed as discretionary variable costs fol lowing the same 
reasoning--that a minimum of a resource, thus a minimum cost, is required to 
accomplish a certain function and any greater quantity used and thereby any 
greater cost incurred is discretionary . 
. Fixed resources are those that are considered as lump sum investments 
and used over several production periods, Included as fixed resources are land, 
buildings, and equipment .. The office equipment may be cited as a discretionary 
fixed cost since the investment for this item is usually at the discretion of the 
management .. Many models of the same equipment are avai I able which do the 
same job with the same relative efficiency, but their costs are vastly different 
and the amount invested for such equipment is discretionary. 
After a firm has pLJrchased these fixed resources, it must face an annua I 
cost of ownership and an annual insurance cost for protection of the investment. 
These costs are incurred regardless of the level of output of the plant and 
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since these costs do not vary appreciably over the life of the resource, they too 
are considered as a fixed c:ost component of the firm 1s total cost from year to year. 
With a given plant size and the fixed investment cost determined, the 
variable costs to operate a plant wi 11 be a function of the quantities of the 
variable resources used. These variable and discretionary variable resources 
include labor, utilities, packaging materials, cleaning, laundry, maintenance, 
advertising, and miscellaneous supplies and services. Accounting records 
analysis or time-study analysis of plants similar in design, output, and product 
mix to the model plants may be used to determine the requirements for these 
variab I e resources. These methods may render different resu I ts par ti cu larl y for 
laundry, maintenance, and cleaning since the cost of these items seems to be 
quite variable among plants and because the standard of maintenance and 
cleanness is large I y at the discretion of the management. 
The total c:ost curve for a plant may be developed by estimating the 
variable resource costs at several levels of production and adding them to the 
fixed cost for that plant .. Converting the total cost curve to an average cost 
curve permits examination of per unit costs. 
CHAPTER IV 
COSLANALYSIS AND MODEL PLANT SPECIFICATIONS 
There are several methods that can be used in estimating costs and 
economies of size relationships. The most efficient method of analysis depends 
upon the specific objectives of the study and the resources available. 
The purpose of this chapter is to discuss two of the more frequently used methods, 
the accounting records method and the economic-engineering synthetic method. 
The Accounting Records Method of Cost Analysis 
The accounting records method is named as such because the source of the 
fixed and variable cost information to estimate the average unit cost function is 
the accounting records of actual firms. This method is much simpler and consumes 
fewer research resources than the economic-engineering synthetic methods. 
Statistical analysis of accounting records (the application of regression 
techniques to the per unit costs obtained from accounting records of actual. firms) 
necessitates the selection of a sampling model drawn from a population stratified 
by size to be consistent with the objective of the study--the analysis of the 
effects of size or scale on plant costs. The regression line estimated from 
accounting records using the statistical method represents an average relationship, 
therefore it does not indicate the least cost for producing each volume. For this 
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reason the long-run average cost curve, or the planning curve as it is often 
called, developed by regression analysis of accounting data from firms over a 
wide range of sizes is recognized as lying somewhere above the true planning 
curve. To eliminate part of the upward bias inherent in the regression analysis, 
the population which is sampled may be defined to include only plants employing 
the most efficient technology, thereby eliminating some of the deviation . 
. Some of the problems in using accounting data in such a cost analysis 
besides a possible lack of comparable technologies among plants are (1) a lack 
of standardized accounting procedures among plants, (2) differences in quality of 
products and type of product mix, (3) the problem of separating scale from 
different levels of operating output, (4) accounting records may not express the 
time period in which various resources were used, (6) prices paid for the various 
factors of production may vary from firm to firm, (7) fixed costs taken from 
accounting records reflect variations in purchase data and rates and methods of 
depreciation, and (8) a satisfactory measure of output is difficult to establish 
from accounting data alone. 
Supporting data mqy be collected and used with statistical techniques 
to cope with some of the problems encountered when using accounting data in a 
regression analysis. However, it must be remembered that the primary advantage 
of using the accounting records method is that it isn 1t as demanding on research 
resources and that the additional data collection and processing required to 
'< ,. i 
. overcome the problems of accounting records may increase costs to the point 
where the advantages of the method are lost. 
The Economic-Engineering· Synthetic Method of Cost Analysis 
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· The economic-engineering· synthetic method of cost analysis combines the 
sciences of economics and engineering to analyze the production processes of a 
plant to determine resource requirements and by applying costs to the resources 
used in the production processes of a product I per unit cost functions can be 
developed .. This method of cost analysis, with several desirable features, provides 
an alternative to the aceounting records method and some of iti weaknesses. 
One adva~tage of the economic..,engineering synthetic.method is that 
estimates of cost relationfhips can be provided in instances where historical 
records are nonexistent I span a period too short for statistical analysis, or span 
.a period which does not ~ncompass a relevant technology . 
. Since the input-o!.,!tput relationships for each stage of the production process 
are developed by this method of analysis, greater flexibility of analysis is 
possible by virtue of the requirement for detailed information concerning the 
productive process. -Analysis of resource price changes can be readily made; cost 
curves can be developed; am~ planning can be done in the framework.of 
anticipated prices rather than historical prices. 
The synthesis of cQst relationships minimizes the need for access to 
actual plant records in ar industry of keen competition where there is a natural 
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reluctance by managers to disclose the detailed financial and production records 
of their plants . 
. ji, addition to the advantages mentioned above, the synthetic method: 
(1) pefi;nits analysis covering the same period of time for a comparable set of 
plants,.(2) permits scale effects to be examined apart from the effects of varying 
resource proportions,. (3) permits the use of uniform rates and methods of 
deprt3ciation, and.. (4) provides a basis for measures of efficiency. 
Even with its advantages the economic-engineering synthetic method does 
not eliminate all the problems of a cost analysis study. This method does not 
lend itself to tests by the stqndard measures of statistical reliab-ility, and im-
portent problems in the aggregation and coordination of stages may be overlooked . 
. Too, some cost items may be omitted, and because of the detailed analysis 
· required at each stage, it is time consuming and expensive. 
The Method Employed 
This study combines the economic-engineering synthetic method for 
analysis of the fixed investment, .labor costs, and utility costs, with the 
accounting records method of cost analysis for packaging supplies, office supplies, 
advertising expense, telephone, and certain other miscel.laneous costs. 
The modified economic-engineering synthetic method was chosen because 
·. 
(1) Oklahoma does not hc:ive a sufficiently large number of meat processing plants 
· as described in Chapter lll to permit a valid statistical sample to be drawn; and 





The cost data reqlJire!TJerits of this study are classified according to three 
broad categories: capital investments, ownership and use, and operating costs . 
. Capital investment includes buildings, equipment, real estate, and an allowance 
for operating capital .. Ownership and use costs include taxes, depreciation, 
insurance, interest, and repairs and maintenance cost. Operating costs include 
wages and salaries, packaging materials, uti I ities, telephone, laundry, and 
other supplies. 
General Specifications of the Model Plants 
For this analysis, the input-output relationships of three selected sizes 
of plants with maximum outputs of 50,000, l 00 ,000, and 250,000 pounds per 
week were synthesized .. Cost estimates were also made for each plant when 
producing three-fourths and one~half of the designed .output .. Each plant was 
designed to comply with reS!ulations of the Meat Inspection Division of the 
United States Department of Agriculture. 
The synthesized plants were designed to perform the general functions 
described in the preceding chapter. Thus, each plant consists of a receiving 
COOier f receiving freezer f Sausage kitchen f CUred meats processing area ,smoke-
houses, blast chi II cooler, tempering cooler, slicing and packaging area, dry 
storage and box make-up qrea, order assembly area, welfare rooms, office 
space, areas for a plant sf,op, refrigeration equipment, boiler, and equipment 
storage, and sufficient parking area for delivery trucks, employees, and visitors. 
The plants were presumed .to operate eight hours per day for 260 operating 




The operation of a meat processing plant requires an initial investment in 
buildings, equipment and real estate. In addition to the capital investment in 
fixed assets, capital is required for operation of the business. This chapter will. 
present the capital investments and the fol lowing two chapters wi.11 present the 
costs of ownership and use and the costs of operation respectively. 
Bui I ding Description and Costs l 
The cost of constructing a meat processing plant depends upon many factors, 
not all of which were considered in detail in this study .. For this study, it was 
assumed that plants would be constructed on level ground in industrial areas 
suitable for meat processing operations and that the plants would meet al I the re-
. quirements for Federal inspection. 2 
l The cost estimates for p I ant construction presented here were found to 
compare favorably with estimates of other operations furnished by meat industry 
specialists such as R .. Starr Parker Associates, engineers, architects, and con-
sultants,. Atlanta, Georgia. 
2UnitedStates Department of Agriculture, Agricultural Research Service, 
Meat Inspection Division I U. ~. Inspected Meat Processing Plants - No 
Slaughtering, ,(Washington, 1961). · 
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The various departments and areas of a meat processing plant may be 
divided into four main categories for purposes of estimating construction costs. 
These consist of coolers and al I refrigerated work areas to include the order 
assembly area and internal unloading dock; freezers; dry storage to include 
equipment storage, plant supplies storage, spice storage, plant shop, boiler 
room, refrigeration equipment room, and welfare rooms; and office space. 
Cost estimates for coolers and refrigerated work areas, freezers, and 
dry storage areas assume that the Chi~ago construction cost index and Tulsa 
construction cost index had a relation to the construction cost index in 1961 
similar to the current relation. 3 These indJces are presented in Table I . 
. Applying this index relation to the mid-range cost figures presented in Meat 
Industry Trends -1961 4 , construction costs were estimated for these plant area 
categories, These costs are presented in Table II. The construction cost for 
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office areas was estimated ~y applying the current Tulsa construction cost index 
to the rate of $10 per square foot used by Franzmann and Kuntz5 to obtain a cost 
6 
rate of $10 .50 per square foot . 
3 lndices of construction cost from Robert Snow Means Company, Inc., 
Building Construction Cost.Data, 1966, (Duxbury, 1966), p. 95. 
4 H .. L. Rothra, ed.,Meat Industry Trends -1961,.(Chicago, 1961), 
p. 1-7. 
5 John R. Franzmann and B, T. Kuntz,· Economies of Size in Southwestern 
Beef Slaughter Plants, Oklahoma State University Agric~ural Experiment 
Station Bul.letin B-648, (Stil.lwater, 1966), p. 8. 
6This assumes the $10 per square foot rate to be equivalent to the 1963 





Year . Chicago Tulsa . Historical 
1965° 104 98 100 
1961 95b 89b 91° 
0 As given in Rob1;3rt Snow Means Company, .Inc.~ r Bui I ding Construction 
Cost Dataf.1966,. (Duxbyry, 1966), p. 95. · 
bEstimated assuming that Chicago was 4 points higher than the historical 
index in 1961 as in 1965 and that Tulsa was 2 points below the historic~! index 
in 1961 as in 1965. 
TABLE II 
ESTIMATED CONSTRUCTION COSTRATES 
Cost $/Sq .. Ft . 
Type or Purpose 'FROM 0 'T0° . Mi d-Rangeb Computed\: 
0 
30 Cooler or 15.00 20.00 17.50 18.25 
·· Refrigerated.Work 
:Area 
Sub-Zero Freezer 18.00 23.00 20.50 22.25 
· Dry-Storage Area ~.op. 10.00 8.00 8.25 
a . 
From H. L..Rothra, ed., Meqt lndustryTrends-1961,·(Chlcc;igo, 1961), 
p. 1-7. . 
bMid-range of the 11 FROM11 to 11 T0 11 columns. 
cThese figures ass4me the mid-range cost rate estimates for the Chicago 
area, 1961, to be equivdlent to the estimated.1961 index for Chicago of 95 
presented in Table I. Byratjo these figures are computed to correspond to the 
current construction cost index of 98 for Tulsa.· 
·' 
Area requirements for the model plant buildings and each of the de-
partments in the bui I dings were synthesized by Mr. Donald Hammons .7 
Receiving Coolers and Receiving Freezers 
Receiving coolers are usually designed to meet the particular needs of an 
individual plant, therefore they are built in a variety of sizes and shapes . 
. Several important factors are considered when designing any cooler. Nine 
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such factors are listed: (l) the product flow pattern, (2) the type and amount of 
construction materials used, (3) the amount, type and temperature of product 
to be handled, (4) the cooler room temperature and relative humidity to be main-
tained, (5) the outdoor temperature, (6) the amount and size of electrical equip-
ment in the cooler, (7) the number of individuals working in the coolers, (8) the 
frequency of air changes, and (9) the orientation of the coolers to the compass. 
No attempt was made in this study to provide detailed specifications 
for receiving coolers or receiving freezers. Although certain construction detqi I 
was assumed to aid in the estimation of refrigeration equipment needs, these 
specificatiohs were not used to estimate construction costs. 
If an individual plant uses frozen meat in its operations, as the model 
plants were specified to do, the receiving freezer will be designed to meet the 
71ndustrial Engineer, Handling and Facilities Research Branch, 
Transportation and Faci I ities Research Dvision I Agricultural Research Service, 
. United States Department of Agriculture. Subsequent references to Mr. Donald 
Hammons wi II appear parentheti ca 11 y in the text as (lndustri a I Engineer, 
United States Department of Agriculture). 
specific needs of that plant. The same nine important factors as listed above 
which are considered when designing a cooler are considered when designing a 
freezer . 
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. To estimate the receiving cooler size, the following specifications were 
employed: (1) the rails were spaced on 2.5 feet centers with an allowance of 
12.inches of.rail space per beef quarter and 18 inches of rail space per pork 
carcass, (2) all raqs were spaced 3 feet from any wall, and (3) ceilings were 12 
feet high. Rail space was provided.to allow for 2.5 days 1 storage of beef 
qucirters and 2 days 1 storage of pork carcasses when 60 percent of the boned meat 
utilized by the plant is prechilled fresh beef and 36 percent is prechi.lled fresh 
pork. 
The area requirements for the freezer were estimated considering that 
(1) 10 percent of the boned pork or 4 percent of the meat for sausage products 
used by the plant would be frozen pork which would be bought once weekly, 
(2) that approximately 7 .5 percent of the plant output would be jobbed customer 
service items, and (3) all items would be stored on pallets .. Area requirements 
and estimated costs of construction of receiving coolers and freezers for the model 
plants are presented in Table Ill . 
.. Cutting and Boning Dep~rtment 
In smaller plants, it moy be found that the cutting and boning operation, 
sausage kitchen, and cured meats processing are all located in one large room. 
TABLE Ill 
SYNTHESIZED BUILDING REQUIREMENTS AND COSTS 
FOR THE THREE MODEL PLANTS 
Plant Size 
Cost Per Small Medium Large 
Item s9.ft.a Area6 Total Coste Area6 Total Coste Area6 Total Costc 
(Dollars) (sq. ft.) (Dollars) (sq. ft.) (Dollars) (sq. ft.) (Dollars) 
Receiving Cooler 18.25 796 14,527.00 r,235 22,538.75 2,475 45,168.75 
Receiving Freezer 22.25 389 8,665.25 650 14,462.50 709 15,775.25 
Pork Cut & Beef Boning 18.25 584 10,658.00 881 16,078.25 1,980 36,135.00 
Sausage Manufacturing 18.25 3,040 55,480.00 3,756 68,547.00 4,519 82,471.75 
Cured Meats Department 18.25 1 I 161 21,188.25 1,542 28,141.50 3,404 62,123.00 
Spice Storage 8.25 75 618.75 82 676.50 205 1,691.25 
Smokehouses and Wash 18.25 953 17,392.25 1,781 32,503.25 2,339 4?,686.75 
Blast Chill 18.25 441 8,048.25 690 12,592.50 1,334 24,345.50 
Tempering Cooler 18.25 761 13,888.25 1,415 25,823.75 2,826 51,574.50 
Slicing and Packaging 18.25 1,739 31,736.75 3,001 54,768.25 5,566 101,579.50 
Order Assemb I y 18.25 1,909 34,839.25 4,791 87,435.75 7,442 135,816.50 
Equipment Storage 8.25 1,625 13,406.25 2,585 21,236.25 4,446 36,679.50 
Packaging Supplies 8.25 440 3,630.00 4,693 38,717.25 6,147 50,712.75 
Boiler Room 8.25 367 3,027.75 398 3,283.50 398 3,283.50 
Plant Shop 8.25 - - 570 4,702.50 588 4,851.00 
Refrigeration Equipment 8.25 - - 914 7,540.50 2,546 21,004.50 
Dock 18.25 711 12,975.75 842 15,366.50 1 I 146 20,914.50 
Welfare Room 8.25 473 3,902.25 860 7,095.00 1,294 10,675.50 
Office 10.50 886 9,303.00 1,618 16,989.00 2,308 24,234.00 
Total 16,350 263,287.00 32,304 478,588.50 51,672 771,723.00 
aEstimated using procedure discussed in text. 
b Areas synthesized by' Mr, Donald Hammons (Industrial Engineer, United States Department of Agriculture). 
cCost per square foot multiplied by the appropriate area. (.,) ....... 
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In larger plants, the cuttin~ and boning operation is a separate department 
and if large enough, may be a conveyorized operation. 
The cutting and boning department receives the chilled beef quarters 
and pork carcasses from the receiving cooler. The space provided for this 
department varies widely among meat processing plants as no specific definition 
of area requirements is given .. Regulations of the Meat Inspection Division of the 
United States Department of Agriculture are very general and state: 
Meat preparation and processing departments shall be of sufficient 
size to permit the installation of al I necessary eiuipment with 
ample space for plant operations and truck ways . 
. In this study, area requirements for the cutting and boning department 
were based on the area required for the equipment and data on work areas and 
truckways of cutting and boning departments of plants in the Southwest. A 
conveyorized system is not included in any of the model plants. 
The cutting and bpning department was provided with refrigeration to 
maintain a temperature not higher than 50 degrees as set forth in regulations 
of the Meat Inspection Division. 9 
Area requirements and estimated costs of construction for the cutting and 
boning departments of th~ model plants are presented in Table Ill. 
8United States Department of Agriculture, Agricultural Research Service, 
Meat Inspection Division, U. ~- Inspected Meat Processing Plants - No 
Slaughtering, (Washington, 1961), p. 19. 
9 lbid. 
. Sausage Kitchen and Cured Meats Departments 
The entire meat processing plant should be designed to provide maximum 
efficiency in the flow c;,f the product from the time the meat and supplies are 
received unti I the finished product leaves the plant. 
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The flow is extremely important in the sausage kitchen and cured meats 
departments as many operc;rtions are performed in these departments to convert the 
raw meat into the varioµ~ products which will be shipped from the plant.. The 
area requirements for thes~ departments were estimated from equipment space 
requirements and data on sausage and cured meats departments in plants of the 
·Southwest .. Area requirements and estimated costs of construction for the 
respective departments in ecich of the model plants are presented in Table Ill . 
. Spice: Storage 
In meat processing plants with a sausage operation, an area readily 
accessible to the sausage kitchen is provided for the dry storage and weighing 
of spices. The area for spice storage in the model plants was estimated assuming 
that 3 percent of the sau!!age production was spices and that the average 
inventory of spices would be a three months' supply .. Area requirements and 
estimated costs of construction for the spice storage areas of the model plants are 
presented in Table .111. 
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, Smokehouses 
The smokehouse space was estimated considering that the smokehouses 
would operate 18 hours per day five days a week with 38.5 percent of the 
plant's output as sausages and 38 .5 percent as cured meats .. Of the sausage 
products, small casing products such as franks consisted of 49 .7 percent; loaf 
products, 2 .8 percent; large casing products such as bo.logna, 15 .7 percent; 
ground beef and fresh sausage, 28. 7 percent; and other products such as chi Ii , 
3. l percent. Of the cured meats, bacon accounted for 45 .2 percent; hams, 
40. l percent; picnics, 12 .4 percent; and products such as cured jowls and hocks, 
2 .3 percent. The cost of the smokehouses was an average of prices received 
from major manufacturers of smokehouses .. Costs of smokehouses are included 
in Table JII. 
Included in the smokehouse area was room for washing products after 
smoking and space for equipment storage. These areas were estimated using 
data compi 1.ed on operations of the Southwest. Area requirements and estimated 
costs of construction for the smokehouses and product washing areas of the mode I 
plants are presented in Table Ill. 
Blast Chill 
The blast chill cooler area of meat processing plants varies widely. 
The type of product being produced, the product mix, and the type of 
\ 
refrigeration equipment are three important factors influencing the area of the 
blast chill .. For the model plants, the blast chill cooler was designed to hold 
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one day's production of products which were cooked and/or smoked, . This wi 11 
provide adequate facilities for blast chi II when considering the product mix as 
I isted in the paragraph describing the smokehouses. Area requirements and 
estimated costs of constrµction for the blast chill coolers of the model plants 
are presented in Table Ill . 
. Tempering Cooler 
The area of the tempering room was developed using data compiled on 
several meat processing plants in the Southwest. The size of this cooler varies 
fr9m quite smal I to quite large among processing plants. In plants where a 
smal I tempering cooler w~s. used, it was found that plant production had expanded 
based upon the other plcmt focil ities; therefore, in order to faciliate the increased 
production, the product was moved through the tempering cooler more rapid I y 
' 
than before. The tempering cooler of the model plants was designed to hold one 
week's production of cured meat products. This basis for computing the size of 
the tempering cooler provides adequate tempering area for plants produ1cing 
sausages, and cured meats, in the ratios mentioned previously .. Area require-
ments and estimated costs of construction for the tempering coolers of the model 
plants are presented in Tqble Ill. 
S.I icing,. Peeling, and.Packaging Area 
L.ike the other prep1,:m:ition and processing departments of the meat 
processing plant, the are<;:1 for the slicing, peeling and packaging operc;itions 
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was designed to provide sufficient space for equipment, work areas, and 
truckways to efficiently perform the slicing, peeling, and packaging operations . 
. Area requirements and estimated costs of construction for the slicing, peel inQ., 
and packaging areas of the model plants are presented in TableJII. 
Order Assemb I y Department 
The order assembly department brings al I products of the plant to one 
central location for convenient and efficient filling of customer orders for 
distribution. The two largest model plants were equipped with an arrangement 
of roHer shelves allowing easy shelving of products and efficiency in assembling 
orders .. These order assembly departments were also equipped with a gravity 
roller conveyor which allows efficient loading of several trucks simultaneously . 
. Sufficient space was also provided for storage of pallets which deliver the finished 
products to that department from the processing departments. In the smal I model 
plant, al I products are stored on pal lets and cart shelves and manually trucked 
to the loading points .. The total area and arrangement of the order assembly 
department of the model plants is based upon order assembly departments of 
meat processing plants in the Southwest .. Area requirements and estimated 
costs of construction for the order assembly areas of the model plants are 
presented .in Table rn. 
"'Packaging Supplies Storage and .Box· Make-Up 
The packaging supplies storage area varies in size among plants .. Most 
plants try to provide sufficient dry storage to take advantage of large quantity 
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purchases .. The model plants packaging supplies storage areas were designed 
.to provide storage for a three months' supply of packaging materials and induded 
adequate space for box c;:onstruction. The design also complies with the Meat 
lnspectipn Division regulation which states 11Provision must be made to store 
. supplies on racks about 12 inches above the floor. 11 1 O -Area requirements and 
estimated costs of construction for the packaging supplies storage areas are 
presented in. Table ll I . 
. Docks 
Unloading docks were provided for receiving carcass pork,quartered beef, 
frozen pork, and custom~r service items in the holding cooler and holding freezer . 
. The docks, designed as an. internal part of the building, are 10 feet wide and as 
long as the width of the hqlding cooler and the necessary length to extef'!d to the 
adjacent holding freezer. Internal unloading dock space was also provided 
to allow convenient unloading of packaging materials and other plant supplies at 
a poi.nt most accessible tq the storage areas. 
Constructing the dock as an internal part of the building prevents 
· refrigeration loss when unloading and loading and allows maximum pest control 
afforded by bellowed door curtains . 
. Loading docks from the order assembly department were also designed 
as an internal part of the bui I ding. 'These docks are wide enough to allow 
adequate work space to load.delivery vehicles directly from the gravity assembly 
l O lb id, p . 20. 
area .. Area requirements and c_osts of construction for docks of the model plants 
are presented in Table JII . 
. Employee,Welfare Roorns 
Federally inspected meat processing plants are required to provide 
dressing, rooms properly separated from toilet rooms. 11 Employee dressjng 
rooms meeting the requi.r~ments for Federal inspection were specified for each 
of the model plants .. The area of the dressing room was estimated on the basis 
of 17 square feet per production employee .. Area requirements and estimated 
< costs of construction of welfare rooms for the model plants are presented in 
.Table Ill . 
... Offices 
Three types of offices are found in a meat processing plant, These are a 
general office, a manager's office, and .the Federal inspector's office. The 
size of the inspector's office must be at least 7 feet by 9 feet in size, but 
the general office and manager's offices vary widely in size often reflecting 
. the personal preference of the manager more than any other factor. The office 
space for the model plants was estimated considering the number of office 
employees and management p~rsonnel. 
The cost of constructing office areas can vary greatly depending upon the 
type of materials used .in finishing. Tastes in office decor vary widely and are 
11 tbid, p. 23 
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reflected in the cost of the office space ... Area requirements and estimated costs 
of construction of office space for the model plants are presented in Table Ill. 
Real Estate Requirements and Costs 
In determini~g the amount of land needed for a new plant, consideration 
must be given to: (1) the amount of space needed for the buildings, parking lots, 
and landscaping, (2) plans for future plant expansion, (3) expectations with 
regard to future price of adjacent tracts of real estate, and (4) the available 
supply of investment capital. 
In this study, no assumptions were ventured with respect to items (2), 
(3), or (4), therefore the land area for each plant in th is study includes space 
for the building, employee pqrking lots, load-out and receiving area, and 
landscape, The areas required for the buildings of the model plants were 
discussed in the previous section. This section wi 11 discuss the other real estate 
requirements and costs . 
. Parking Lots and DockApron 
Parking lots are required by meat processing plants for the use of the 
plant employees and visitors. The procedure used to estimate the parking area 
in this study was that used by Franzmann and Kuntz: 
j 
an area of 9 feet by 30 feet (including the drive (lrea 
between lines of cars) was allocated for each employee. ·.An 
.area equal to ten percent of the total employee parking was 
. 'd d f · · k' 12 prov1 e _or v1s1tor par mg. --
.A concrete dock:apron 20 feet wide ..and the length of the unloading and 
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loading docks was proyided complying with Federal inspection requirements. An 
. additional span of asphc::iltic concrete 20 feet wide and the length of the concrete 
apron was provided as a driveway, turning space, and parking area for loading 
-and unloading trucks. Hie construction cost of the concrete dock aprons was 
estimated at $0 ,50 per ·square foot. The construction cost of the asphaltic 
concrete areas of the dock aprons and the parking lots were estimated at $0 .56 
per square foot .. The pcirking lot and dock apron areas and costs of construction 
for the model plants are presented in Table .IV. 
_ Landscape 
The amount of land al lowed for the landscape of the plant was arbitrarily 
estimated as an area equ(:11 to the length of the office front by 10 feet in width . 
. Values of land suitable for non-slaughtering meat processing sites in the 
Oklahoma City area ran9ed from $1 ,000 per acre to $8,000 per acre depending 
mainly upon.access to ex:pressways. 13 In the absence of any good criteria for 
12John-R. Franzmann cindB. T. Kuntz,.Economies of Size in Southwestern 
~ Slau~hter Plants,-Oklahoma State University Agricultural Experiment Station 
Bvlletin B-648,-(Stillwater~ 1966), p.10. 
13Conversation with .Mr .. Charles Boat, Industrial Division, Oklahoma City 
·Chamber of Commerce.· 
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_ assigning values in this range to particular sizes of plants, a cost of $4,356 per 
acre was arbitrarily selected as the basis for estimating the real estate investment 
_ for the model plants. These costs are presented in Table V. 
TABLE IV 
SYNTHESIZED PARKING LOT AND LOADING DOCK APRON AREAS 
AND COSTS FOR THE THREE_ MODEL PLANTS . 
a 
Weeki t Plant Outeut 
Item 50,000 lbs. 100,000 lbs. 250,000 lbs. 
.-- Employee. Parking Lot 
Area (sq. ft, )b 
5,670 10,800 17,820 
Visitor Parking Lot 567 1,080 1,782 
Area (sq . ft . )C 
: Concrete Dock· Apron 
(sq. ft. )d 
1,840 3 I 180 3,900 
Asphaltic Concrete· Dock 1,840 3,180 3,900 
. Apron- (sq. ft .t 
-Total Parking Lot and f 9,917 18,237 27,402 
__ Dock Apron Area (sq. ft.) 
Parking Lot and DockApr~n $5,443.12 _$10,053.84 .$16,061. 12 
··-Costg 
a Designed output including customer service items. 
bNumber of employees multiplied by 270 sq. ft. per employee. 
cEquivalent to 10 percent of Item 3 . 
. dAn area equal to 20 feet. multiplied by the dock length as required by 
MID regulation. 
e An area equivalent to the concrete apron to al low loading trucks a 
driveway, parking area, and turn-around area. · 
f 
: Sum of Items 1 , 2, 3, and 4. 
gltems 1, 2,and 4 tirnes $0.56 plus Item 3 times $0.50. 
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TABLE V 
LAND REQUIREMENTS AND COSTS FOR THE THREE MODELPLANTS 
Total Total 
Plant : Plantb Landd Land Annual Interest 
·. Outeut 
a 
: Area Lqndscaee 
C 
. Area . Cost 
e 
Cos/ 
(Pounds) · (Square Feet) (Doi la rs) 
50,000 : 26,399 420 26,819 2,681.90 160.91 
l 00 ,000 : 44,655 650 45,315 4,531 .50 271 .89 
250,000 : 73,044 650 73,694 7,369.40 442. 16 
a Designed weekly output including customer service items. 
bThe ground area required by the bui.lding plus the parking lot and dock 
apron areas from Table IV. 
cAn area equal to 10 times the length of the office front of the building 
arbitrarily used for land~cape. 
d 
.. Sum of Columns 2 and 3. 
eColumn 4 times $0. 10 per square foot. 
f An interest rate of q percent was applied to Column 5. 
Equipment Costs and Specifications 
• Equipment for meat processing plants includes all equipment from office 
and welfare room equipment to the manufacturing and refrigeration equipment. 
The equipment requirements of the meat processing plants considered in this study 
may be placed in ten general categories: (1) sausage kitchen, (2) cured meats, 
(3) packaging, (4) smokirig,.(5) boning,.(6) order assembly, (7) refrigeration, 
(8) office, (9) welfare,qnd{lO) miscellaneous. An itemized equipment list for 
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each of the model plants specified by category as given above Is presented in 
AppendixA, Tables I, II and lll. Total costs of equipment by category for each 
plant are given in Table VI. . No attempt was made to estimate the specific items 
of refrigeration equipment required for each plant. The capacity of the refrigera-
tion equipment was estimated in terms of tons of refrigeration required to remove 
14 
the total heat load from the plant. . These figures are presented in Appendix C, 
Table II. 
TABLE VI 
. TOTAL EQUIPMENT.COSTS BY CATEGORY FOR THE THREE.MODELPLANTS 
Equipment Costb 
Refrigeration 
. Sausage Kitchen 





















. a Includes jobbed customer service items. 
Weekly ·Plant Outputa 
























bEquipment costs from Appendix~A, Tables I, II, and :Ill. 
14The total heat load was calculated assuming certain construction specifi-
cations and considering refrigeration loss due to the people working in the various 
plant areas, electric mot0rs powering the equipment, lights, and infiltration from 
open doors. 
Equipment used in the processing of sausage and cured meats varies 
from manually operated models to the highly advanced electronically control led 
and operated models for some items of equipment . 
. When purchasing mea.t processing equipment ,a firm may buy new equip-
ment or used equipment. New equipment costs vary wide I y depending on the 
degree of sophistication of the machines o .• And in general, used equipment costs 
are much different from costs of new equipment and vary greatly . 
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. In this study, new equipment is specified throughout the model plants, 
thereby allowing more uniformity in equipment prices as well as in specifying the 
items of equipment and establishment of maintenance costs . 
. Size models of processing equipment are not perfectly divisible, therefore 
machines were specified for each model plant which would most nearly meet 
the requirements of that plant operating at its maximum designed volume . 
. Manufacturing equipment specifications were developed by Mr .. Donald 
Hammons (Industrial Engineer, United States Department of Agriculture). Costs 
for the items of this equipment were supplied by several equipment manufacturers. 
These costs are given in Appendix A, Tables I, II, and Ill, and include freight 
cost as a cost from Chicago to Oklahoma City .. lnstal lat ion cost is also included 
where installation is a separate charge. 
Estimates of the cost of refrigeration equipment varied considerably among 
the major manufacturers contacted. A cost rate of $750 per ton of refrigeration 
was used for th is study .. Estimates of the refrigeration tonnage for the various 
plant departments are presented in Appendix;(, Table II. 15 
The office equipment requirements were estimated from observations of 
several offices of meat processing plants in the Southwest. The items of 
equipment for each plant are given in Appendix A, Tables I, II and Ill. The 
cost estimates for the office equipment were obtained from price lists of several 
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office equipment manufacturers and the estimates used for this study are presented 
in Appendix A, Tables I, II and Ill. Total costs of office equipment for the model 
plants are given in Table VI. 
Welfare room equipment requirements are. those as specified by the Meat 
Inspection Division of the United States Department of Agriculture, and are listed 
for each plant in Appendix A, Table I, II and 111 .. Welfare room equipment 
prices were obtained from manufacturer's price I ists and are given in Appendix A, 
Tables I, II and Ill .. Total welfare equipment costs for each plant are given in 
Table VI. 
The equipment listf;:ld for the three model plants is specific for the plants 
as defined according to volume and product mix and intended only as guidelines. 
15 Th · · d . f f . . . e cost es.t1mates an . tonnage estimates or re rigerat1on equipment were 
compiled by Mr. Donald. Hammons {Industrial Engineer, United States Department 
of Agriculture). The· $750 per .ton figure includes the cost of installation. 
Total Capital Investments 
Total capital investments include capital for buildings, equipment, 
. real estate, and operations. The total capital requirements for the three 
model plants each operating at three output levels are presented in Table VII. 
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TABLE VII 
TOTAL CAPITAL REQUIREMENTS 
Plant Size Plant Outpu}> Buildingc Equipmentd Real Estate e Operatingf 
(Poundsr-- (Dollars) 
Small 25,000 263,287 179 ,809 8 I 125 
37,500 263,287 179,809 8,125 
50,000 263,287 179,809 8,125 
Medium 50,000 478,589 279 I 104 14,585 
Large 
75,000 478,589 279 I 104 14,585 
100,000 478,589 279 I 104 14,585 
125,000 771,723 465,436 23,431 
187,500 771,723 465,436 23,431 
250,000 771,723 465,436 23,431 
aRounded to the nearest dollar. 
bWeekly output including customer service items. 
C 
Taken from Table Ill. 
d . 
Taken from Table VI. 
eland value taken from Table V, plus cost of paving parking lots from Table IV. 
f 
Taken from Table XVI. 























COSTS OF OWNERSHIP AND USE 
· The costs of ownership and use are incurred after a fl.rm has invested 
capital in buildings, equipment, and real estate. -These costs are indubitable, 
since the firm must consider the income foregone had the capital been invested 
~lsewhere, the depreciation incurr~d from obsolescence and use, the taxation for 
ownership, the insurance to protect the investment, and the cost of maintenance 
and repairs to defer future investment. It is the purpose of this chapter to 
present these costs of ownership and use for the model plants of this study. 
Interest 
. One cost which a firm must face is interest on the funds invested. An 
interest rate of six percent was applied to the land investment and to the non-
depreciating salvage value of the equipment ... A three percent rate was applied 
to the depreciable balar,ce of the buildings, parking lots, and equipment .. The 





ANNUAL INTEREST COST AND INSURANCE COST COMPUTATIONS FOR THE THREE MODEL PLANTS 
Plant Size 
Small Medium Large 
Item (50,000 lbsl (100,000 lbs.)a (250,000 lbs.)a 
Building and Parking Lotb 
(Dollars) 
1. 268,730.12 488,612.10 787,784.12 
2. Architecturalc d 16,123.81 29,316.72 47,267.05 
3. Total Building and Parking Lot 284,853.93 517,928.82 835,051.17 
4. E . e 179,809.33 279,104.20 465,435.76 qu,pment f 
5. Salvage Value of Equipment 17,980.93 27,910.42 46,543.58 
6. Depreciable Balance of Equipment9 161,828.40 251,193.78 418,892.18 





Building, Parking Lots, and 
Equipment.h 1 
Land Volue1 2,681.90 4,531.50 
Insured Value of Building and 354,477.06 606,154.16 
Equipment1 k 
585.60 1,001.37 Annual lnsuran1e 
Annua I Interest 14,640.23 25,020.20 
aMaximum designed output including customer service items. 
bBui I ding cost token from Table III and parking lot cost taken from Table IV. 
cSix percent of Item l . 
dSum of Items l ond 2 . 
eTaken from Table VI. 
f Ten percent of Item 4, 
9 item 4 minus Item 5, 
hSum of Items 3 ond 6. 
;Taken from Tobie V. 
iElghty percent of the original building cost found in Table Ill plus 80 percent of !tem 4 
following the Oklahoma Inspection Bureau's recommended practice of insuring buildings and 





kAn estimated fire and business interruption insurance rate of $1,652 per $1000 insured value 
was obtained from the Oklahoma Inspection Bureau, 2000 Classen Building, Oklahoma City, 
Oklahoma, and was applied to Item 9. 
1Three percent of Item 7 plus.6 percent of Items 5 and 8. 
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Depreciation 
The services of b4ildings, parking lots, and equipment are used over a 
long period of time and may be considered as flow resources. The annual cost 
of such services may be computed by amortizing the investment in these assets 
over a suitable period of time. 
Depreciation of buildings and equipment consists of: (1) depreciation 
from actual wear and tear associated with use, and (2) depreciation from 
obsolescence due to technolog ica I changes. 1 
Depreciation of buildings and equipment, especially where buildings and 
equipment are maintained, is difficult to measure empirically . 
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. Data on the depreciation of buildings and equipment due to wear and tear 
· are scarce, and to know depreciation from obsolescence is to know the future. 
The impracticalness of estimating the three components of depreciation 
separately leads to a commonly used alternative which attempts to estimate 
the loss in value from all three components simultaneously, 
The annual depreciation cost for buildings and parking lots was estimated 
by dividing the total r::;ost of the building including architectural costs, and the 
total cost of the parking lot, by their respective estimated useful lives .. For 
\and was not ~onsidered for depreciation purposes because its services 
are not affected by extent of use, the ravages of time, nor obsolescence. 
all equipment, an estimate of the salvage value was subtracted from the total 
cost of new equipmen~ before dividing by the estimated useful life. 2 
The annual depreciation cost for buildings, parking lots, processing 
equipm.ent, and office equipment are presented in Table IX. 
Taxes 
The amount of personal property taxes to be paid is of concern to firms 
when examining their annual costs .. For this study, personal property taxes 
were computed using the procedures and rates used in Oklahoma County. 3 
The assessment value of the plant, l.Jsually some percentage of actual 
market value, was determined by assessing the model plants at the following 
percentages: 25 percent of the market value of land, buildings, and parking 
· lots; and 35 percent of the value of the equipment . 
. · .A tax rate of $92 per $1000 of assessed valuation was used in this study, 
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since it is typical of the rate used for meat processing plants in Oklahoma City .. 
. A full tax rate was applied to the assessed value of land, buildings, and parking 
lots. Taxing equipment based on the assessed value of new equipment would be 
2The salvage value of all equipment was assumed to be equal to 10 percent 
of the initiaJ cash price. Buildings were assumed to be fully depreciated in 45 
years; parking lots in 20 years; processing equipment in 12 years; and office 
equipment in 10 years. The estimated useful I ives of bui I dings, parking lots and 
equipment were taken from United States Treasury Department, Internal Revenue 
Service, Publication No. 456, Revised August, 1964, Depreciation-Guidelines 
and Rules - Revenue Procedure 62-~, (Washington, 1964), pp. 3-7. 
3Tax procedures and rates were obtained from the County Assessor's Office, 
Oklaboma County Court House, Oklahoma City, Oklahoma. 
TABLE IX 




2. Parking Lotsc d 
3. Processing Equipment 
4. Office Equipmente 
Annual Depreciatifn Cost: 
5. Building 
6. Parking Lotg h 
7. Processing Equipm,ent 
8. Offic~ Equipment1 
9. Totall 
a Maximum weekly output of model plant. 
b ' Taken from Table Ill. 
cTaken from Table IV. 
Small 






















32, 1,95 .07 
Large 










dTotal processing equipment cost taken from Appendix A, Tables I, II, and Ill, minus 10 percent 
of that value as salvage value. 
eTaken from office equipment cost in Table VI less 10 percent of that value as salvage value. 
f Item l divided by 45 years. 
gltem 2 divided by 20 years. 
hltem 3 divided by 12 years. 
iltem 4 divided by 10 years. 




over estimating the taxes of the plant since the value of equipment is decreasing 
over time .. For this reasqn, the salvage value of the new equipment was subtract-· 
ed and a tax rate of $46 per $1000 assessed value or one-half of the ful I rate, 
was applied to the depreciable balance. The salvage value was taxed at the ful I 
rate of $92 per $1000 assessment since the salvage value does not depreciate . 
. Personal property taxes must also be paid on the average inventory of 
product owned by the plant. The practice used in.Oklahoma County is to average 
the inventory of the last day of the old year and the inventory of the first day 
of the new year and apply a tax rate of $92per $1000 to 35 percent of the market 
value of the inventory. 4 The annual personal property taxes for the three model 
plants each operating at three levels of output are presented in Table X. 
Insurance 
Most meat processing firms in Oklahoma carry insurance against losses 
due to fire and unexpected interruptions of operation to protect their investment . 
. Rates for this insurance qr~ determined by the Oklahoma Inspection Bureau . 
. Several factors affect the insurance rate such as exposure to the elements, 
accessibi I ity of the plant to fire department equipment, and type of construction. 
The most important factor is whether or not the building is equipped with a 
4Market value of the product inventory was estimated using January through 
December 1966 average Chicago wholesale processed meat prices obtainedfrom 
weekly issues of the National Provisioner .. Average wholesale prices were com-
puted and weightedfromJhese price data as listed for the following products: 
franks, .151; bo1ogna, ,p6~; polish sausage, ,040; olive loaf, .021; liver loaf, 
.002; pork sausage, . 10~; hams, .158; bacon, .173; picnics, .. 054; an.d loins, 
.155. Customer service lterns were not considered in the inventory. 
TABLE X 
ANNUAL PERSONAL PROPERTY TAXES FOR THE THREE MODEL PLANTS 
Assessed Value 
a Real b C· Equipmeat Producte 
Real f 
Outeut Estate Equipment Salvage Estate 
(Pounds) (Dollars) 
25,000 67,853.01 56,639.94 6,293.33 1,799.26 6,242.48 
37,500 67,853.01 56,639.94 6,293.33 2,698.90 6,242.48 
50,000 67,853.01 56,639.94 6,293.33 3,598.54 6,242.48 
50,000 123,293.46 87,917.82 9,768.65 3,598.54 11,342.00 
75,000 123,293.46 87,917.82 9,768.65 5,397.80 11,342.00 
100,000 123,293.46 87,917.82 9,768.65 7,197.08 11,342.00 
125,000 198,788.38 146,612.26 16,290.25 8,996.34 18,288.53 
187,500 198,788.38 146,612.26 16,290.25 13,494.52 18,288.53 
250,000 198,788.38 146,612.26 16,290.25 17,992.70 18,288.53 
aWeekly output including customer service items. 
bTwenty-five percent of market value of land, buildings and improvements. 
cThirty-five percent of market value less the salvage value of the equipment, 
dThirty-five percent of the salvage value of the equipment. 
eComputation explained in text, See page 
fA tax rate of $92 per $1000 of assessed value in column 5 was used. 












Salvage Producti Totalj 
289.49 165.53 11,908.37 
289.49 240.02 11,982.86 
289.49 331.07 12,073.91 
372.07 331.07 20,133.57 
372.07 496.60 20,299.10 
372.07 662.13 20,464.63 
620.46 827.66 33,224.98 
620.46 1,241.50 33,638.82 
620.46 1,655.33 34,052.65 
gA tax rate of $92 per $1000 was applied to the equipment assessed value of column 3 since value of equipment is being depreciated over time, 
hA tax rate of $46 per $1000 assessed salvage value in column 4. Since the salvage value of equipment is assumed not to depreciate over the life of 
the P.quipment, one half of the tax rate is applied. 
iA tax rate of $92 per $1000 was applied to the product inventory assessed value of column 5, 




sprinkler system. Rates for buildings without sprinkler systems are 5 times greater 
in some instances than for.buildings including a sprinkler system .5 Because of the 
additional fire protection provided and the lower rates involved, the model plants 
were specified to be equipped with sprinkler systems. 
In computing the insurance cost, a rate of $1.652 per $1000.00 was 
applied to 80 percent of the cost of the buildings and equipment. 6 The $1.652 
rate was selec,ted from the lower end of the range of rates because the model 
plants were assumed to approximate "ideal II risks. The insurance cost on the 
buildings and equipment are listed in Table VIII. 
Maintenance and Repairs 
To minimize the expense of down-time, a meat processing plant must keep 
its equipment in good operating condition. To some plant managers who were 
visited during this study, preventive maintenance was thought to be a big cost. 
Usually, these plants were operated without a plant maintenance man and the 
only time equipment received mechanical servicing was when it was "down . 11 
Those plant managers who had a ful I time maintenance man or had their equip-
ment checked regularly and serviced by repairmen were convinced that good 
preventive maintenance was much cheaper than the more costly "down-time . 11 
5 This information obtained from the Oklahoma Inspection Bureau, 2000 
Classen Bui I ding, Oklahoma· City, Oklahoma. 
6The present practice is to insure bui I dings.for 80 percent of their value. 
One hundred percent coverage is offered, .but only at a much higher rate. This 
information and the rates were obtained from the Oklahoma Inspection Bureau, 
2000 Classen Bui I ding, Oklahoma City, Oklahoma. 
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. Maintenance andrepair costs of the building are included in the annual 
maintenance costs. To-meet the requirements of Federal inspection, the building 
mpst be in a good state of repair. 
The cost of equipment and bui I ding repair and maintenance is. presented in 
Ta!:>le- XI. The cost of maintenance and repair of the individual iterris of equip-
-ment is presented ir'l Appendix A, .. Tables I, JI,. and Ill. The cost of building 
maintenance and repair was estimated .to cost one cent per square foot of floor 
7 
space. 
7 This information pased on c:onv~rsation with -a plant owner and on records 




TOTAL ANNUAL MAINTENANCE COSTS FOR THE 









Plant Machinery 3,622 .00 4 f 150 ,00 5,637.50 
Office Equipment 
b 
210.25 270 .25 
Refrigeration Equipment 
b 774.00 1,440.00 
Total Equipment 
b 
4,616 .75 5,870 .75 
Building 
C 
163 .50 323.04 
Grand Total 
d 4,780 .25 6 f 193 .79 
aDesigned weekly output; 50,000, 100,000, and 250,000 pounds 
respective I y, for the smal I, medium and large plants. 






cRespective building areas taken from Table Ill, multiplied times .01. 
dSum of 11total equipment 11 and 11 bui lding 11 items . 
CHAPTER VII 
OPERATJNG COSTS 
In addition to the initial investment in bui I dings and equipment, and 
the costs of ownership and use, the actual opera ti.on of a meat processing plant 
requires expenditures for labor and salaries, utilities, delivery, and other 
services and supplies .. Some of these operating costs are fixed over a range of 
outputs and some are variable. 
Those items which maybe considered as fixed operating costs are essentially 
fixed once the plant begins to operate. Ordinarily fixed operating costs do not 
vary with week to week changes in output once the plant has been set up and is 
operating within the range of its designed output .. However, fixed.operating costs 
might vary because of changes in plant operating practices, trade requirements, 
internal reorganization of the firm, or because of changes in supply and demand 
conditions in other industries. Fixed operating costs, then, are more easily 
subject to change in the
1 
short run than are fixed investment costs. Costs which 
may be considered as fi~ed operating costs are management and clerical salaries, 
telephone, legal and audit fees, office supplies, and postage. In this study, 
only management salaries were considered as fixed operating costs due to the 
nature of supporting data. 
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Variable costs are the costs of variable resources. Certain of these costs 
have a cost per unit of output which changes with output level. Items that 
could be included in this group are plant labor and utilities. There are also 
variable costs which have a cost per unit of output which is constant. Packaging 
materials, casing materials, and supplies are the major items of a meat processing 
plant that would be included in this category. 
It is the purpose of th is chapter to discuss the operating costs of the 
three model plants each operating at three different outputs, 100, 75, and 50 
percent of the designed output level of the plants. The costs considered in the 
order of their magnitude are wages and salaries; plant supplies including 
casings, packaging materials, and spices; sales; delivery; interest on operating 
capital; advertising; utilitjes; laundry; and costs such as telephone, legal and 
audit fees, office supplies, claims and adjustments, postage, and dues, sub-
scriptions, donations,and other miscellaneous costs. 
Wages and.Salaries 
Wages and salaries consitituted the largest single operating expense item 
in this study. Changes in the cost of labor may be a result of changes in the 
length of the work week, or changes in the size of the labor force, or changes in 
· wage rates. In this study, changes in the output of a model plant were considered 
only as a result ofa change in the size of the .labor force. l 
1 Data were not available for the extended work week analyfiS and since the 
common practice of Oklaf,pma meat processors is to operate on a sjngle shift basis, 
only the change in labor force is considered here. 
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. Personnel requirements for production operations of the model plants were 
developed by·Mr .. Donald Hammons (Industrial Engineer, United. States Depart-
ment of Agriculture) .. Management and office personnel specifications were 
synthesized on the basis of observations of meat processing plants in Oklahoma 
and Texas. Total personnel requirements for each department of the model plants 
are presented in Table XII. Personnel specifications for the model plants are 
presented in Appendix B, Tables .IA through IIIC . 
.. Wages for personnel of the production departments were based upon 1963 
meat industry wage statistics for the Southwest which were assumed. to be in effect 
2 
in 1965 . Wage data fqr office employees were developed based on an:Oklahoma 
City survey. 3 Salaries for management personnel were developed from informa-
tion supplied by management of meat processing plants .. Wages and salaries used 
in the study are presented in Appendix B,. Tables .. lA through lllC . 
. Three costs associated with the number of employees and their wages are 
Social Security tax, employee benefits, and liability insurance .. Social. Security 
taxes are required by·law to be paid for all employees. Under the 1965- Social 
. Security amendments, the contribution rate is an increasing percentage of the 
employee's creditable earnings until the year, 1987. For purposes of this study 
2United: States Department of Labor, Bureau of Labor Statistics, Industry 
Wage Survey --Meat_Products,Bulletin No. 1415'(Washington, 1963), 
. Section 1, Tables 6 and 7. 
30klahoma; Employment Security Commission, Oklahoma· State· Employment 
. Service Research and. Planning Division, Occupational Wage: Survey Oklahoma 
-·• City-Metropolitan Area -·June,_ 1965, (Oklahoma City, 1965),. Table l. -
TABL,E_X 11 




Emeloyment 257000 37.,500 . 50,000 50,00,0 75,000 100,000 
Boning Department 1 1 1 1 
· Curing Department 4 5 6 6 
. Sausage Department 3 3 4 4 
Order Assemb I y 3 4 5 5 
. Sanitation and Maintenance 1 1 1 3 
Office Personnel 2 2 2 4 
· Management 1 1 1 1 - .- -- .-
Total Employment 15 17 20 24 
aOutput in pounds including jobbed customer service items. 








































Social Security taxes were computed using the 1967-68 rate of 4 .4 percent 
of employee earnings up to $6,600. The cost to the firm for Social Security 
taxes is presented for th~ three model plants, each operating at three levels of 
output, in Table XIII. 
Employee benefits included in this study included retirement contributions, 
life and health insurance, vacation, and holiday pay. Of the plants cooperating 
in this study, these benefits were the most common. Social Security was assumed 
to be 3.5 percent of the wages and benefits cost, vacation and holidays, 3.4 
percent; retirement, 2 .5 percent; and insurance,. 2. 6 percent. 4 The percentages 
assumed for vacation and holidays, retirement, and insurance, were each 
calculated as a percent of the Social Security percentage (i.e., 3 .4/3 .5, 
2.5/3.5, and 2.6/3.5, respectively). These decimal fractions were summed, 
then multiplied by the 1967-68 Social Security contribution rate of .044 to 
give the constant . 106857. This constant was then multiplied by the actual 
amount of the Social Security contribution to estimate the employee benefits 
cost. These costs for each of the model plants operating at three output levels 
are presented in Table XIII. 
General liability and product liability insurance coverages are optional 
to the individual firm. Common practice of the firms cooperating in this study 
was to carry-$25,000 bodily injury, $100,000 property damage, and $50,000 
4These figures taken from Financial Facts About the Meat Packing 
Industry - 1964, Department of Marketing, American Meat Institute (Chicago, 
1964), Table 16. 
TABLE XIII 
ESTIMATED TOTAL ANNUAL PAYROLL FOR THE THREE MODEL PLANTSa 
Plant Size 
Small- Medium Laree 
b 
Weekly outpu?> 
Item 25,000 37,500 50,000 50,000 75,000 100,000 125,000 187,500 250,000 
b 
(Dollars) 
Boning Department 3,744.00 3,744.00 3,744.00 3,744.00 7,488.00 10,150.40 10,150.40 13,894.40 17,638.40 
Curing Department 
b 
13,852.80 17,472.00 21,673.60 21,673.60 32,136.00 39,062.40 49,899.20 59,841.60 70,678.40 
Sausage Department 
b 
9,921.60 9,921.60 12,979.20 13,187.20 16,244.80 25,688.00 28,745.60 38,667.20 41,308.80 
Order Assembly 
b 10,254.40 13,998.40 16,764.80 22,963.20 22,963.20 29,473.60 29,473.60 33,217.60 35,984.00 
Sanitation an~ 977.60 977.60 977.60 7,488.00 7,488.00 7,488.00 14,976.00 14,976.00 14,976.00 
Maintenance 
Office Salariesb 8,497.00 8,497.00 8,497.00 17,971.60 17,971.60 17,971.60 21,928.00 21,928.00 21,928.00 
Management Salariesb 12,000.00 12,000.00 12,000.00 15,000.00 15,000.00 15,000.00 48,000.00 48,000.00 48,000.00 
Social Security 2,369.30 2,693.28 ·3, 134.41 3,846.89 4,879.23 5,366.80 7,690.84 8,902.30 9,781.79 
Fringe Benefits 6,331.00 7,117.81 8,189.13 10,240.04 12,746.16 15,476.55 21,710.47 24,633.17 26,769.12 
Total Annual Payroll 67,947.70 76,421.69 87,959.74 109,916.13 136,917.99 166,312.99 232,588.36 264,060.27 287,064.51 
a Information in this table taken from Appendix B, Tables IA through IIIC. 
bO · d d .\ I d' ' 't utput 1s expresse as poun s me u mg customer service I ems. 
% 
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product I iabi I ity. These coverages are carried to protect the firm, its employees, 
. . . 
and customers, and were specified for all meat proces!iing plants in this study 
· in the amounts just mentioned. The rates for these coverages are based on the 
total payro.11: for property damage" $.0234 per $100 of payroll; for bodily 
injury,.$,096 per $100 of payroll; and for product liability, $.068 per $100 
of payroll .5 A fee of $25 is charged for writing each general liability policy 
and a:$15 fee is charged for attaching the product liability rider. The costs of 
liabl lity insurances are presented in Table XIV .. Computations for the annual 
payrolls of the model plants are presented in Appendix B, Tables IA through 
lllC .. E.stimated total annual payrolls for the three model plants are presented 
in Table XII I. 
Plant Supplies 
Costs for plant supplies are costs that vary in direct proportion to the output 
of the plant. Items included under plant supplies costs are casings, product 
packaging, and spices. Costs per pound for these items can vary depending upon 
the product mix and the type of packaging .. Plants cooperating in this study 
reported costs ranging from 1 .58 cents per pound to 1 .70 cents per pound. The 
median figure of 1 .64 cents per pound was arbitrarily selected as the cost rate 
for plant supplies .. This price was applied to all .items of production.6 The 
5 Rates obtained from Mr .. C .. R. Mi !lard, Mi !lard Agency, Stil I water, 
Oklahoma. 
60 · I d · · oes not inc u e Cl.lstomer service items. 
TABLE XIV 
ESTIMATED ANNUAL LIABILITY INSURANCE COST FOR THE THREE MODEL PLANTS 
Policy 
Plant Weekly Wage b Bodilx Propertyd Product Fee and 
I • C L0 bT e Ride/ Size Output Payroll n1ury Damage 10 I 1ty 
(Dollars) 
59,247.40 56.88 13.86 40.29 40.00 
Small 37,500 66,610.60 63.95 15.59 45.30 40.00 
76,636.20 73.57 17.93 52 .11 40.00 
50,000 95,829.20 92.00 22.42 64.80 40.00 
Medium 75,000 119,291.60 114.52 27.91 81 .12 40.00 
Large 
100,000 145,334.00 139 .52 34.01 98.83 40.00 
125,000 203,173.05 195 .05 47.54 138.16 40.00 
187,500 230,524.80 221.30 53.94 156.76 40.00 
250,000 250,513.60 240.49 58.62 170.35 40.00 
01ncludes customer service items. 
b Annual wage figures taken from Appendix B, Tables IA through IIIC. 
cWage payroll times the bodily injury insurance rate of $.096 per $100 wage payroll. 
<lwage payroll times the property damage insurance rate of $.0234 per $100 wage payroll. 
eWage payroll times the product liability insurance rate of $.068 per $100 wage payroll. 
flncludes $25 for writing the general liability insurance policy and $15 for the product liability rider. 













cost for plant supplies of the three model plants each operating at three levels 
of output are presented in Table XV. 
Delivery and Sales Cost 
A product of goop quality is not necessarily easily sold, therefore, 
salesmanship is quite important. The selling function of a firm is deserving of a 
detailed study in itself., For the purposes of this study, sales cost was 
estimated by applying q cost of one dollar per hundredweight of plant output 
including customer service items .. The one dollar per hundredweight is a 
figure considered by some cooperating plant owners as their cost of sales 
exclusive of any sales manager's salary. 
Many factors must be considered in the charge for the delivery of 
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processed meats. For th is reason a deta i I ed study is a I so needed on the de I ivery 
of processed meats. For the purposes of this study, a figure of $1.25 per hundred-
weight was used to estimate the delivery cost of processed meats for the model 
plants, assuming all product to be delivered within a 150 mile radius of the 
plant. Both the sales cost and delivery cost for the three model plants operating 
at three different levels of output are presented in Table XV. 
Interest on Operating Capital 
For a firm to operate, a certain amount of capital is required to carry on 
daily operations. lncll.lded as operating capital are wages a11d salaries, and 
costs of delivery, sales, utilities, plant supplies, maintenance and repairs, 
office supplies, and other costs associated with office operations. 
TABLE XV 
SPECIFIC OPERATING COSTS OF THE THREE MODEL PLANTSa 
Plant Size 
Small Medium Large 
Weekly outputb 
Item Unit 25,000 37,500 50,000 50,000 75,000 100,000 125,000 187,500 250,000 
Total Annual Output 
C 
lbs. 1,300,000 1,950,000 2,600,000 2,600,000 3,900,000 5,200,000 6,500,000 9,750,000 13,000,000 
f>ackaged Items lbs. 1,196,781 1,803,750 2,393,562 2,393,562 3,590,343 4,787,124 5,983,904 8,975,856 11,967,809 
Customer Service Items lbs. 103,219 146,250 206,438 206,438 309,657 412,876 516,096 774,144 1,032,191 
Casings, Packaging 
Materials and Spices 
Expense Doi. 19,627 29,582 39,254 39,254 58,900 78,533 98,166 147,249 196,322 
Delivery Cost Doi. 16,250 24,375 32,500 32,500 48,750 65,000 81,250 121,875 162,500 
Sales Cost Doi. 13,000 19,500 26,000 26,000 39,000 52,000 65,000 97,500 130,000 
Advertising Expense Doi. 2,586 3,802 5,172 9,189 13,783 18,378 28,465 42,698 56,931 
Interest on Operating 
Capital Doi. 6,882 8,678 10,634 12,111 16,402 20,798 27,566 36,491 44,975 
Laundry Expense Doi. 1,767 2,039 2,447 2,583 3,761 4,623 5,574 6,662 7,478 
Telephone Expense Doi. 1,954 2,324 2,697 2,286 3,201 3,949 4,053 5,797 7,052 
Loan & Audit Fees Doi. 598 880 1,197 l, 197 1,795 2,394 2,992 4,488 5,984 
Office Supplies Doi. 419 631 838 775 l, 163 1,550 1,556 2,334 3, 112 
.Claims & Adjustments Doi. 273 402 546 546 820 1,093 1,366 2,049 2,732 
Dues, Subscriptions, 
Donations Doi. 165 242 330 330 495 659 824 1,236 l ,649 
Postage Doi. 127 186 253 253 380 507 633 950 l ,266 
Total Doi. 63,965 93,046 122,383 127,584 189,121 250,458 318,691 471,043 622,175 
a All cost items were computed as explained in Chapter VII. 
bOutput is expresed in pounds including customer service items. 





The interest on the operating capital must be considered as the ppportunity 
cost of investin~ that money in some other alternative . 
. For the purposes q,f this study, it was assumed that the operating capital 
. requirements were supplied by both internal and external sources in such 
proportions that the eff,ctive average interest rate was five percent per 
·annum. Costs of interest on operating capital for each of the model plants are 
computed in Table XVI and included in Table XV. 
Advertising 
Advertising of proi:essed meat products may toke several forms. The most 
commonly thought of advertising media 'are radio, television, newspapers, and 
magazines. But advertising may include product demonstrations in stores, 
.· feature product advertising by retailers, public relations, 'special packaging, and 
. ' 
many other means of attrc:icting the consumer's attention to a particular brand or 
product. All processors contacted in this study spent money for advertising, but 
none of these processors had any definite rule for advertising expenditures .. Much 
advertising was done .in peric;,ds of decreased sales . 
. Analysis of accoun,ting data revealed that advertising expendit1,.1res were 
quite erratic among processors. Advertising and promotion expenditures for the 
model plants are based on eiccounting records data .. For the smal I p kint, 
producing from 25,000 to 50,000 pounds of product, weekly qdvertising 
TABLE XVI 





























alncludes customer service items. 











cTaken from Table XI, 
d Ta ken from Tab I es XVIII , XIX , and XX • 
eTaken from Table XIV. 
f ' 
Taken from Table X. 
gTaken from Table XV. 
h Taken from Table XVI. 
Product Other 
C UT· d 
Liability lnven;ory Operating 
t, ,t,es lnsurancee Taxes Ex enses 
Do ars 
7,841 151 166 56,766 
7,994 165 240 83,963 
8,185 184 331 111,234 
10,640 219 331 114,913 
12,212 264 497 171,958 
13,802 312 662 228,686 
18,663 421 828 289,879 
22,324 472 1,242 432,838 
26,356 509 1,655 575,036 














expenditures were estimated to be .2161 cent per pound of processed 
product.7 For the medjum dizedplant, producing from 50,000 to 100,000 
pounds weekly, advertising expenditures were estimated to be .3839 cent 
per pound of processed product. For the large plant, producing from 125,000 
to 250,000 pounds weekly, advertising expenditures were estimated to be 
.4757 cent per pound of processed products. Advertising expenses are presented 
; 
in Table XV. 
Utilities 
Any plant processing meats must have an adequate and dependable supply 
of electricity, gas, and water. Equally important·and often considered coupled 
with the water supply, is the need for adequate sewer service. Earlier it was 
assumed .that the model plants would be located in an industrial area suitable 
for a meat processing ph:int where these utilities are readily available. Therefore,.-
there would be no capital investment in a water wel I system, a sewer system, or 
any other equipment of this nature. 
Electricity 
The lack of similarities in the sample plants• and the model plarts 1 
electrical requirements rendered the uti I ity records of the sample plants virtually 
useless for purposes of estimating the electrical consumption of the model plants 
7Processed products for advertising purposes exclude customer service items 
for each of the model plants. 
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directry from plarff records. After studyingJhe equfprrient I I ighting I plant bui.ld-
ing, and opeiati6ns of a cooperating meat processing firm the electricity 
consumption was synthesized.for that plant ... Comparison of the actual electricity 
consumption records and ttie synthesized esfimate for the one cooperating plant 
revealed that the synthesized electrica I consumption for a one..,month average 
period was within three percent of the actual average monthly consumption for 
a twenty-foµr month period .. Since the magnitude of the cost of electricity 
is quite smal I when compared to the total operating costs, it seemed that a 
synthesized estimate using the procedures used to estimate the one act\Jal 
oper!]tion would .be the most accurate data obtainable for electricity 
. consumption of the model plants. 
The demand charge percentage of the electricity consumption was estimated 
using the data of two coqperating firms .. In terms of the output of the model 
plants defined in this st~dy, one of these plants would be classified as very 
smal I and the other as a medium sized plant. The demand charge percentage ' 
fe>r the very smal I plant was .28969 percent of the total electrical consumption. 
The demand .charge percentage at the higher output was .35609 percent of the 
total electrical consumption. 
Both· of these observations were 18 month averages of data from the 
actual plants• records .. Although this limited data suggests that the demand 
charge percentage may be a function of output, it is possible that the 
difference in the demand charge percentages ( .28969 percent to .35609 percent 
of the total electricity consumption) is variation from a mean and thus there is 
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possibly no relation of the demand charge percentage and electricity consumption 
at different output levels .. However, conversation with utility company 
personnel confirmed that it is possible for the demand charge to vary with a 
plant's output since the demands of electrlcal equipment are usually greater with 
increased production. 
Using the above data, the demand .charge percentage of the total electri-
city consumptiori was e~timated for the various output levels under consideration 
using the equation below. 
" . Y = .26741 - .02q89{X) {7 .1) 
,.. 
where Y = the estimated demand .chage percentage 
X = annual. output of the plant in mill ions of pounds excluding customer 
. service items. 
Table XVII presents the estimated· demand charge percentages used in computing 
the electricity costs for the model_plants. 8 
The electricity ccmsumption of the three model plants, each operating at . 
three levels of output, was synthesized fol lowing the procedure presented in 
Appendix_ C. Total estimate9 electricity consumption for I ighting, manufacturing 
equipment, and refri~erQtion equipment, and the annual cost of the consumption 
for each model plant operating at each of three specified output levels are 
presente_d in Table XVIII. It should be pointed out that the electricity cost for 
8Since the consumption of electricity at the three output levels of the 
small model plant does not meet the minimum monthly consumption requirement 
for the industrial electricity rate in any instance, the demand charge 
percentages in Table XVII for the smal I plant are irrelevant. 
TABLE XVII 
ESTIMATED ELECTRICITY D~MAND CHARGE:PERCENJAGES 
Plant 
· Size 




25 ,DOO .26741 ·.02589 1 .191781 
Small 37,500 .26741 .02589 1 .759172 
50~000 .26741 .02589 2.393562 
50,000 .26741 .02589 2.393562 
Medium 75,000 .26741 .02589 3.590343 
. Large 
100,000 .26741 .02589 4.787124 
125,000 .26741 .02589 5.983904 
187,500 .26741 .02589 8.975856 
250,000 .26741 .02589 11 .967809 
aWeekly output in pounds including customer service items. 
b . 
From equation (7. 1). 
cFrom equation (7 .1). 
dAnnual production in millions of pounds excluding customer service items. 




















ESTIMATED ELECTRICITY CONSUMPTION AND ANNUAL COST 
Electricity Consumption 
Weeklx ~--- -b - - Processingb Refrigeratwn d Annual Kilowatt 
Outputa Lighting Equipment Equipment Totalc Monthly Coste Demandf 
(Pounds) (Kilowatt Hours) (Doi lars) 
25,000 46,549.7 30,654.0 116,580.0 193,783.7 16,148.6 4,560.00 g 
37,500 46,549.7 38,452.5 135,690.0 220,692.2 18,391.0 4,560.00 g 
50,000 46,549.7 46,148.4 154,800.0 247,498.1 20,624.8 4,560.00 g 
50,000 78,453.8 96,623.9 274, 170.0 449,247.7 37,437.3 6,099.00 123.29 
Medium 75,000 78,453.8 122,720.6 330,165.0 531,339.4 44,278.3 7,354.00 159.56 
Large 
100,000 78,453.8 140,175.7 386,160.0 604,789.5 50,399.1 8,568.00 197 .24 
125,000 108,684.1 145,832.6 462,960 .o 717,476.7 59,789.7 10,387.00 252 .51 
187,500 108,684.1 196,005.8 554,910.0 859,599.9 71,633.3 13,302.00 358.02 
250,000 108,684.1 239,193.8 646,860.0 994,737.9 82,894.8 16,426.00 478.51 
alncludes customer service items. 
bTaken from Appendix C, Tables I, II, IIIA through IIIC. 
cSum of electricity consumption for I ighting, processing equipment, and refrigeration equipment. 
dTotal kilowatt hours divided by 12. 
eMonthly rate as presented in text applied to monthly kilowatt hours consumption multiplied by 12, then rounded to nearest dollar. 
fThe estimated demand charge percentages of Table XVII applied to the corresponding monthly kilowatt hours column of this table. 
gKilowatt demands for the small plant are irrelevant since at all outputs under consideration the small plant does not meet the minimum 




the smal I model plant is the same regardless of the output between 25,000 pounds 
and 50,000 pounds per week. This is a result of the assumption made earlier 
that the model plants would be located on an industrial site suitable for 
meat processing operations .. This assumption imp I ies that adequate electrical 
facilities will be provided by the utility company to support industrial operations. 
When a plant locates in such an area, it is obligated to accept these facilities 
or bear the entire cost of altering the facilities of the utility company to provide 
the plant's specific electrical requirement. Meat processing plant managers 
confirmed that such alteration costs would far outweigh the cost of paying the 
minimum bill for the industrial service which would be required if they ever 
expanded their operations. For this reason, all output levels of the smallest 
model plant are charged the minimum bill for industrial users. 
The cost of the electricity consumed by each model plant, operating at 
each of the three output levels, was computed by applying the industrial 
electricity rate for Oklahoma City to the consumption estimates. The rates 
9 
used were as follows: 
Demand Charge 
First 100 KW of b ii Ii ng demand $1 . 90 per KW per month 
Next 400 KW of billing demand $1 .45 per KW per month 
Next 500 KW of bil I ing demand $1 .25 per KW per month 
Excess KW of bi 11 ing qemand $1 . 15 per KW per month 
9The electrical rate was taken from the Industrial Power Rate Schedule-
PID-1, Oklahoma Gas and Electric Company, Oklahoma City, Oklahoma. 
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Energy Demand 
First 200,000·KWH per month at .75<: per .KWH 
Next 800,000 KWH per month at ,6<: per KWH 
Excess KWH p~r month at .44c;: per· KWH . 
Natural Gas 
Several attempts were rmade to relate natural gas consumption to the output 
of processed meat prodt,1cts, but no significant relationship was indicated from 
the analyses of accounting records of several firms. 
Factors which enter into gas consumption may include the cooking and 
smoking time of the prodyct, the product being cooked or smoked, the outside 
temperature/and the size and condition of the boiler. 
Since analyses of acc9unting records gave no good indications of gc;is 
consumption related to output, gas consumption was synthesized using estimates 
of BTU requirements for coo~ing and smoking meats 10 and for operation of 
' 
boilers. l l The detailed procedure for synthesizing gas consumption is presented 
in Appendix: D. The cost of the natural gas consumption for each model plant 
operating at three different output levels was computed using the estirpoted 
10 · 
H. L. Rothra, ed., Meat Industry Trends - 1961 (Chicago, 1961), 
pp. D-18, D-62. 
· 11samuel t-f. Logan qnd.Gordon.A. King,.Economies of Scale in Beef 
. Slaughter P·lants,. California Agricultural Experiment Station-Gianni Foundation 
of Agricultural ~conor;nic_s, Gianni Foundation Research Report No. 260 
(Davi~, 1962), p, 87. 
consumption and applying the industrial rate of the Oklahoma Natural Gas 
. Company which is presented below. 
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Table XIX presents the gas consumption estimates and annual cost of natural 
gas for each of the model plants . 
. First 10 CCF per month at 18 .1 ¢ per CCF 
Next 10 CCF per mor,th at 6.7¢ per CCF 
Next 10 CCF per month at 6 .5¢ per CCF 
Next 970 CCF per month at 4 .6¢ per CCF 
Next 19,000 CCF per month at 2 .3¢ per CCF 
Next 20,000 CCF per montr at 1 . 9¢ per CCF 
· Next 60,000 CCF per month at 1. 9¢ per CCF 
Next 200,000 CCF per morith at 1.75¢ per CCF 
Water 
Several attempts were made to relate water consumption to the output of 
processed meat products using multiple regression, but, like natural gas con-
sumption, no relationship obtained from analyses of accounting records 
adequately explained the water consumption for the sample plants of this study. 
Plant managers revealed that no rule of thumb could be used to explain water use 
for meat processing plants since the water consumption of a plant was dependent 
upon so many factors. Among factors considered important by plant managers 
were the cleanliness standards of inspectors and plant managers, the materials 
used in plant constructipn, the number of employees, the individual employee, 
the water pressure, and the equipment. 
TABLE XIX 
ESTIMATED GAS CONSUMPTION AND ANNUAL-COST 
Plant 
· Size 
-::Week Ix Month I y Gas. Consumption - b a 
Output Boiler · Smoking Total Annual Cost 
(CCF) 
25,000 8,022.0 793.0 8,815.0 2,730 
• -Smal1 37.~500 -B;-022.0 l;"l52 .5 · 9j172 ~-5 - 2,-829 
5-0,000 8,022.-0 1,500.5 9,530.5 2,92-7 
50,000 10,526.4 .-1 ,508 .5 12,035.0 3,619 
Medium 75,000 10,526.4 2,262.9 12,789.5 3,827 
100,000 10,526.4 3,017.1 13,543.5 4,035 
125,000 20,301.0 3,754.7 24,056.5 6,742 
· Large 187,500 20,301.0 5,227.6 25,529 .o 7,078 
250,000 20,301.0 7,438.0 27,739.0 7,581 
~Weekly output in pounds including customer service items. 
bGas consumption estimates taken from Appendix D, Table JI and are rounded to nearest 50 cubic feet. 





For purposes of this study, the water consumption was synthesized con-
sidering that the water was to be used for cleaning, manufacturing,. and 
employee welfare .. For cleaning purposes, welfare rooms, curing departments, 
. slicing, peeling, and pcic;::kaging. areas, boning departments, and sausoge kitchens 
were a~sumed .to be cleaned dai I y .. Receiving coolers and equipment storage 
areas were assumed to be cleaned once each week .. A rate of 2 gallons per square 
yard per cleaning was c;pnsidered sufficient to adequately clean the areas .. The 
synthesis of the water deaning requirements is presented in-Appendix:E, Table I. 
Totol water requirements for cleaning the model plants are presented in 
Table:XX . 
. The water requir~ments for manufacturing which includes all water re-
·quired for cooking, showering, and_ cleanup in the smokiQg areo were obtained 
·' 
from Meat Industry.Trends - 1961 . 12 . For those output levels not given, inter-
polations were made between the nearest two given outputs assuming linear 
relationships. The compµtations of the manufacturing water requirements are 
given in Appendix:E, TQple II. The total water requirements for manufacturing 
for the model plants, ea9h operating at three output levels, are presented in 
. Table XX . 
. Employee welfare water requirements assumed sixteen gal Ions per employee 
for 22 work days per month. Total employee welfare water requirements are 
12H .. L. Rothra, Ed., Meat_ lndustry_Trends - _1961 ·(Chicago, 1961), 
p. D-62. 
TABLE XX 
ESTIMATED WATER CONSUMPTION AND ANNUAL COST 
Plant 
Size 
Weekly lvfciriH,Ty Water Consumption· Annual Cost 
Oute0 Employee Use a Cleaninga Manufacturinga Totalb Water and Sewerc 
(Pounds) (Gallons) 
25,000 5,632 33.,276 
Small 37,500 6,336 33,276 
50,000 7,040 33,276 
50,000 9,504 53,476 
Medium 75,000 11~968 53,476 
100,000 14,784 53,476 
125,000 17,600 86,792 
Large 187,500 21 f 120 86,792 
250,000 23,232 86,792 





























cThe water and sewer rates discussed in the text applied to the total monthly water consumption, then rounded· 
to the nearest dollar. 
CX> 
0,. 
presented in Table XX .. Synthesis of the employee welfare water requirements 
is presented in- Appendi:x. E, Table Ill . 
. The cost of the water consumed was estimated by applying the water 
13 
rates of Oklahoma City to the consumption estimates. The rate used was as 
. follows: 









10,000 go I Ions 
l ~5 ,000 gal Ions 
350,000 gallons 
4,QOO,QOO gallons 
5,000,000 go I Ions 
-- Gross - Discount Net 
- lnc,luded in Minimum Bi 11 
.62 .02 .60 
.54 .02 .52 
.39 .02 .37 
.29 .02 .27 
.22 .02 .20 
. 18 .02 . 16 
-- Sewer service costs are based direc;:tl y upon t~e water consumption of a 
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plant. For plants producing no more than 250,000 pounds per week, the fol low-
ing sewer rate is applicable for Oklahoma City . 
. First 30,000 gallons of water $4.50 
Al I Over 30 ,opo gal Ions of water at 15¢ per 1,000 
In addition to the above rate, an additional $5 .25 per month metering charge 
.is included. 14 Water ord sewer costs for each of the model plants operating 
at three different output levels are presented in Table XX. 
1~Water·rate tcikenfrom the Oklahoma CityCounci.1 1s Ordinance No .. 9303, 
Rates and Charges for Water:- Service of Various_Kinds. Including Minimum Bills, 
Meter- Setting and ·service Installation. Charges. . -
14The sewer rates obtained from the Oklahoma City Water Depart!llent, 
Oklahoma City, Oklahqma. 
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Laundry Expense 
The operation of a meat processing plant requires that employees coming 1n 
contact with the product wear clean white garments or wear a white garment 
over their street clothing. The cost for laundry service including the white 
clothing is borne either by the plant or by the individual and depends upon the 
plant's pol icy or labor contract. Common practice of plants in Oki aroma is for 
the plant to furnish this service .. Plant owners and managers said this service 
costs them, on the average,$11.33 per manufacturing employee per month. 
The laundry cost for the model plants operating at three different outputs is 
presented in Table XV. 
Telephone Expense 
The type of telephone communcations equipment and the numbers of 
pieces of equipment hav~ a significant bearing on the telephone expense of a 
firm. If a plant is too srnal I or for some other reason does not have a sales 
force for its products or q buyer for its raw materials, the telephone may be the 
means the owner or manager uses to perform these functions of his business. 
If so, his long distance coll service may be a large percentage of his telephone 
service bil I. In this stucly no assumptions were made with respect to the 
telephone system equipment or the percentage of the telephone expense which 
was attributed to long distance services. Average costs taken from accounting 




Five other costs which may be referred to as office costs were considered as 
operating costs for meat processing firms. These items included: (1) office 
supplies,(~) postage, (3) dues, subscriptions, and donations, (4) claims and 
adjustments, and (5) legal and audit fees .. Average costs per pound of processed 
product were taken from accounting records to estimate these costs on an annua I 
basis. Due to the nature of the accounting data, individual estimates were not 
available for each output level for all cost items considered in this study. The 
rates used were: .035, .032, and .026 cents per pound for office supplies for 
the small, medium, and large plants, respectively; .010582 cent per pound for 
postage expenses; .013875 cent per pound for dues, subscriptions and donations; 
.022828 cent per pound for claims and adjustments; and .05 cent per pound for 
legal and audit fees. These costs are presented in Table XV. 
CHAPTER VIII 
TOTAL AND AVERAGE COSTS 
Individual costs of investment I ownership and use I and operations have 
been discussed in the three preceding chapters. The purpose of this chapter is to 
analyze these costs in total and as averages to determine the relationships of 
average costs to various output levels of the model plants. 
Total Annua I Costs 
Annual fixed ownership costcomprised the smaller portion of the total annual 
costs when compared with payroll and all other operating costs. Depreciation 
was the largest component of the annual fixed ownership cost and ranged from 
approximately $19,883 for the smallest plant to $53,504 for the largest plant 
as can be seen in Table XXI. In relative terms the depreciation ranged from 
10.39 to 7.36 percent for the small plant, from 9.69 to 6.25 percent for the 
medium plant I and from 7 .56 to 3 .81 percent for the large plant as presented in 
Table XXIII. Interest on the investment ranked second and amounted to less than 
one-third of the annual fixed ownership cost. Taxes and insurance on the 
investment formed the balance of the fixed investment cost. Taxes ranged from 
approximately$ l 1,743 for the small plant to $32,397 for the large plant. These 
costs are also presented in Table· XXI. 
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TABLE XXI 
ANNUAL FIXED OWNERSHIP COSTS 
Plant Outeut 
a 
.Item 50,000 100,000 
b 
(Doi lars) 





d 585.60 1,001.37 
Taxes 
e 11,742.84 19,802.50 
Tota/ 46(851.71 78,018.97 
a Maximum designed weekly output in pounds. 
b 
Taken from Table JX. 
cTaken from Table .IX. 
dTaken from Table :IX. 
e 
Table X, Column (1 O) - Column (9). 









Total. annual fixed ownership costs were estimated to be.$46,852, 
$78,019, and.$128,389 for the small, medium, and large plants respectively 
and are presented in Tables XXI and XXII. In relative terms these figures 
represent 17 .34, 15 .16, and 11 .97 percent of the total annual costs, respective-
ly, for the model plants operating at 100 percent of their designed outputs. In 
Table· XXIII it can be seen that as output increases for each model plant, that 
annual fixed ownership costs become a smaller percentage of the total annual 
costs. Although these costs can be ignored in the short run, they must be 
covered in the long run if the firm is to survive. 
Annual operating costs, including all operating costs except wages and 
salaries are the largest component of the total annual costs. Of the operating 
costs considered, packaging and casing materials, delivery, sales and adver-
tising were the four main components in that order of ranking. Total operating 
costs, exclusive ofwagesc:md .salad'es as presented in Table XVI, were estimated 
at 50.10,.52.53, and 61.'2.7 percent of the total annual costs respectively for 
the smal I, medium, and large plants operating at 100 percent of the designed 
output . 
. Payrol I costs to include wages and salaries as presented in Table XXII 
comprised the remainder of the total annual costs. These costs were estimated 
as 32.56, 32.31, and 26.76 percent respectively for the small, medium, and 
large plants operating at 100 percent of the designed output. These percentages 
/ 
are presented in Table XXlll. 


















































blncludes all products manufactured by the plant. Excludes customer service items. 
cTaken from Table XXI. 
d Taken from Table XI. 
eTaken from Table XIII. 











fTaken from Table XV and includes interest on operating capital, liability insurance, and product inventory taxes. 
gTaken from Tables XVIII, XIX, and XX. 
h Sum of the annua I costs • 
















COST COMPONENTS AS PERCENTAGES OF TOTAL ANNUAL COSTSa 
Plant Size 
Small Medium large 
Weekly Output (Pounds} 
Cost Item 25,000 37,500 501000 50,000 75,000 100,000 125,000 187,500 250,000 
Ownershipb 
(Percentages) 
24.48 20.45 17.34 23.48 18.47 15.16 18.15 14.35 11.97 
Depree iation 10.39 8.68 7.36 9.69 7.62 6.25 7.56 5.98 4.99 
Interest 7.65 6.39 5.42 7.53 5.92 4.86 5.78 4.57 3.81 
Insurance .30 .26 .21 .30 .24 .19 .23 .18 .15 
Taxes 6.14 5.12 4.35 5.96 4.69 3.85 4.58 3.62 3.02 
Payrollc 35.50 33.36 32.56 33.07 32.41 32.31 32.89 29.51 26.76 
Management 7.09 5.92 5.02 5.08 4.00 3.28 7.64 6.03 5.03 
Salaries 
Clerical Salaries 5.11 4.27 3.62 6.22 4.90 4.02 3.57 2.82 2.35 
Labor 23.30 23.16 23.91 21.77 23.51 25.01 21.68 20.66 19.37 
Other Operoting 
d 33.42 40.61 45.30 38.39 44.77 48.65 45.06 52.65 57.99 
Packaging, etc. 10.26 12.91 14.53 11.81 13.94 15.26 13.88 16.46 18.30 
Delivery 8.49 10.64 12.03 9.78 11.54 12.63 11.49 13.62 15.15 
Sales 6.79 8.51 9.62 7.82 9.23 10.10 9.19 10.90 12.12 
Advertising 1.35 1.66 1.91 2.76 3.26 3.57 4.02 4.77 5.31 




Legal and Audit 
Office Supplies 
Claims and Adjust-







e 2.50 2.09 1.77 1.86 1.46 1.20 1.26 .99 .83 
Utilitiel 4.10 3.49 3.03 3.07 2.89 2.68 2.64 2.50 2.45 
aTotal annual costs from Table XXII. 
bOwnership costs from Table XXI. 
cPayroll cosb from Table XIII. 
dSpecific operating costs from Table XV. 
eMaintenance costs from Table XI. 
futility costs from Table XXII. 
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. An examination of the total annual costs in relation to the size of plant 
provides information concerning the existence or nonexistence of size economies . 
. Using the smal I plant at its designed output for comparison, it can be noted 
that as the size of the plant is increased by multiplies of 2 and 5, that total 
costs are increased respectively by 1.90 and 3.98 .. These results implythe 
existence of some economies of size for the model plants. 
Short-Run Average Costs 
· By examining the short-run cost curves of the model plants, the implied 
size economies maybe investigated more closely. The average cost estimates 
obtained for the three model plants, operating at their respective designed 
outputs were 11 .29 cents per pound for the small plant, 10.75 cents per pound for 
the medium plant,- and 8. 96 cents per pound.for the large plant: l These 
estimates for each model plant are presented in Table XXIV and plotted in 
Figure? . 
. A reduction in short-run average costs from 11 .29 cents per pound for 
the small plant to 10.75 cents per pound for the medium plant results in a 
total annual cost reducti<;>n of $26,534. This would indicate that· one medium 
sized plant producing at its designed output is more effici~nt than two smal I 
sized plants producing at their designed outputs, when the medium plant has 
1Cost estimate~ per pound are for those products produced by the plant and 
does not include jobbed customer service items. 
TABLE XXIV 
AVERAGE COSTS PER POUNDa 
Plant Size 
Small Medium large 
Weekly Output (Pounds) 
Cost Item 25,000 37,500 50,000 50,000 75,000 100,000 
(Cents per Pound) 
125,000 187,500 250,000 
Ownership 3.91 2.60 1.96 3.26 2.17 1.63 2.15 1.43 1.07 
Depreciation 1.66 1.10 .83 1.35 .90 .67 .89 .60 .45 
Interest 1.22 · .81 .61 1.05 .70 .52 .68 .46 ,34 
Insurance .05 .03 .02 .04 .03 .02 .03 .02 .01 
Taxes .98 .65 .49 .83 .55 .41 .54 .36 .27 
Payroll 5.68 4.24 3.68 4.59 3.81 3.47 3.89 2.94 2.40 
Mangement 1.13 .75 .57 .71 .47 .35 .90 .60 .45 
Salaries 
Clerical .82 .54 .41 .86 .58 .43 .42 .28 .21 
Labor 3.73 2.94 2.70 3.02 2.77 2.69 2.56 2.06 1.74 
Other Operating 5.34 5.16 5.11 5.33 5.27 5.23 5.33 5.25 5.20 
Pack-aging 1.64 1.64 1.64 1.64 1.64 1.64 1.64 1.64· 1.64 
Delivery 1.36 1.36 1.36 1.36 1.36 1.36 1.36 1.36 1.36 
Sales 1.09 1.09 1.09 1.09 1.09 1.09 1.09 · 1.09 1.09 
Advertising .22 .22 .22 .38 .38 .38 .48 .48 .48 
Interest on Oper- .58 .48 .44 .51 .46 .43 .46 .41 .38 
ating Capital 
Other .47 .39 .37 .36 .34 .33 .30 .28 .26 
Maintenance .40 .27 .20 .26 .17 .13 .15 .10 .07 
Utilities .66 .44 .34 .43 .34 .29 .31 .25 .22 -- -- -
Total Cost Per 15.99 12.70 11.29 13.88 11.77 10.75 11.82 9.97 8.96 
Pound 
a Average costs per pound are based on the product manufactured and do not include customer service. items. 
bCosts are rounded to the second decimal place and may not necessa~ily equal· the total. These costs are based on 
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twice the designed output of the small plant. When the small plant and the 
large plant are compared at maximum designed outputs, the reduction in 
average cost per pound from 11 . 29 cents per pound to 8. 96 cents per pound 
results in reducing total annual COStS $277,935 I wren the designed Output Of 
the large plant is five times the designed output of the small plant. 
-Average short-run costs decreased for each size of plant as the output 
i 
increased from 50 to 100 percent of their designed outputs .. The average cost 
decreased 4.70, 3.13, and 2.86 cents per pound, respectively for the small, 
medium, and large plants as output increased from 50 percent to l 00 percent of 
the designed output. This comparison must be extended further to appreciate the 
magnitude of the change in average cost per pound. A 4 .70 cents per pound 
change in average cost for the small plant amounted to $112,570; a 3.13 cents 
per pound change in average cost for the medium plant amounted to $149 ,667; 
and a 2 ,86 cents per pour,d reduction in average cost for the large plant 
amounted to $342,130 .. For each plant, average costs dee I ined at a slower 
.J 
rate from 75 to 100 percent of the designed output than from 50 to 75 percent 
of the designed output, thus, producing a 11kinked 11 relationship . 
.. Examination of Table XXII reveals three cost groups. One group, owner-
ship, management, cleric:al, and maintenance costs are fixed in.total. for each 
model plant, producing a kinked average cost relationship. · .. A second. group, 
packaging, delivery, sales, advertising, and certain miscellaneous expenses,. 
have a constant per unit cost (average cost) for each model plant, thus, a 
straight line average cost curve for these costs. In the third group, ownership and 
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use costs, and utilities have a variable relationship to output; thus, producing a 
kinked.relationship when connecting only three points . 
. Examination of Table· XXIV may seem to reveal some odd relationships 
when expressing each individual item of the total costs bs an average cost per 
pound of production. Advertising expense is often expressed as a cost per 
dollar of sales and maintenance costs are often expressed as a percentage cost 
of the new cash price of the equipment and not related to production. 
Individual comparisons of some cost items for the three model plants 
may not seem to yield. logical results. Labor costs per pound of output are 
decreasing more rapidly for the large plant. This results from the imperfect 
divisibility of processing equipment. Fewer people are required to operate the 
more highly automated, increased-capacity equipment of the large plant. 
Utility costs decrease most rapidly for the small plant. This results 
from the utility cost rate structure, and the equipment starting demands for 
electricity not being significant I y different for various outputs. 
Maintenance costs per pound are higher for the small plant reflecting 
the greater bui I ding maintenance cost per pound for the smal I plant .. Also, 
maintenance costs for a specific machine, whether a large machine or a 
smaller machine, were insignificantly different . 
. The point of least average cost for each of the model plants was attained 
at lOO percent· of the desi~ned output ... Since plant output was I imited to the 
declining portion of the Qverage cost curve by smokehouse, blast chill,and 
tempering room capacities, the model plants are restricted to operation in 
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.Stage I of the production process. If the capacities of the smokehouses, blast 
chill, and tempering. room were increased, then the production rate of some 
other department wou Id become a I imiting factor. This points up the fact that 
matching equipment exactly for the various departments to achieve a specified 
range of output is virtually impossible since equipment models are not manu-
factured which are perfectly divisible. 
Long-Run Average Costs 
Theoretically, the long-run average cost curve is a locus of points 
tangent to an infinite n1,.,1rnber of short-run average cost curves, thus, repre-
senting the least cost of producing any output under the given assµmptions. 
When less than an infinite number of short-run average cost curves are possible, 
then the solid line portions, AB, CD, and EF of the short-run cost curves as 
shown in Figure 7 describe the long-run cost curve. The broken line portions 
of the short-run average cost curves are irrelevant in the long run since the firm 
could reduce costs by chqnging size of plants. 
' 
. In the long run, economies of size are indicated for plants with a designed 
capacity at least up to 2{50,000 pounds of total product per week. A comparison 
of the minimum points of the sma.11 and medium plants indicates economies of .54 
cent per pound .. Comparison of the minimum points of the medium and large 
plants indicate further economies of l . 79 cents per pound. 
The reduction in long-run average costs between the 50,000 and l 00 ,000 
pounds per week plants i~ the qggregate effect of a .33 cent per pound reduction 
' 
in fixed ownership costs and a .21 cent per pound reduction in payrol I 
costs. 
The reduction in long-run average costs between the 100,000 
and 250,000 pounds per week plants is the aggregate effect of a .56 cent 
per pound reduction in fixed ownership costs; a 1 .07 cents cents per pound 




SUMMARY AND CONCLUSIONS 
· .. Changes. in consumption patterns of processed meats and in the location 
of cattle feeding operations suggest the possibility of growth of meat processing 
facilities in the.Southwest. The feasibility of such growth depends, in part, 
on the costs of construction and operating processing plants in the region. The 
objectives of this study were to: (1) estimate the construction and equipment 
costs for non-slaughtering meat processing plants designed to produce and handle 
approximately 50,000, 100,000, and 250,000 pounds of meat products and 
customer service items weekly with a ratio of 38.5 percent sausages, 38.5 percent 
cured meats, 15 ,5 percent fresh cuts, and 7 .5 percent customer service items; 
(2) estimate the costs of operating each of these plants when producing at 
50, 75, and 100 percent of the destgned output; and (3) examine the relationships 
of average costs to the output of the plant. 
The method used to estimate these costs was a ·modified .synthetic 
approach .. The cost of building construction, equipment, payroll, utilities, 
packaging materials, delivery, sales, maintenance, and laundry were estimated 
separately and combined as building blocks with estimates of costs for advertising, 
telephone expense, and a few minor expense items from plants for sizes similar to 
the model plants. 
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. In specifying the nature of the three model plants, restrictions such as 
mentioned below, prevented al I of the plants from employing identical 
I 
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technologies but the technologies used were the most recent for which data were 
avai I able .. Equipment is not perfectly divisible, therefore, some of the equip-
ment of the small plant is not as highly automated as equipment for the medium 
and large plants. The smal I plant does not include a conveyorized order-
assembly department as do the medium and large plants, but instead, uses a 
palletized system o . In dddition to these differences, the small plant, due to its 
output, does not have <:I fresh sausage and pork cuts cooler, but uti I izes the re-
ceiving cooler for holqin~ these products when necessary. The medium and 
.large plants were specified to hc;ive internally housed refrigeration equipment 
requiring additional building space, whereas, the small plant has roof-mounted 
. refrigeration equipment . 
. Average short-nm cpsts decreasedfor each size of plant as output increased 
from 50 percent to 100 percent of their designed outputs. The average short-run 
cost of the smal I plant decreased from 15 o 99 cents per pound to 11 029 cents per 
pound or 4 .70 cents per pound. The average short-run cost of the medium plant 
qecreased from 13 .88 to l O .75 cents per pound or 3. 13 cents per pound. The 
reduction in short-run qverage cost for the large plant was from 11082 to 8.96 
cents per pound or a 2 086 cents per pound reduction. For each plant, al I average 
C 
costs per pound of prod4ct were reduced with increased output except for those 
operating costs which hqq a fixed cost per pound. 
In this study, the smokehouse capacity limited the designed output of the 
model plants. An expqnsion of smokehouse facilities would allow increased 
output and also induce increased total costs. Average costs, however, may be 
expected to continue to decline because of greater utilization of the original 
plant, equipment, and management resources. ·· A second labor shift would not 
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be possible if the smokehouses only were expanded as the blast chill and temper-
ing coolers were designed for one eight-hour shift per day. If smokehouse, 
blast chi II, and tempering cooler capacities were increased in combination, 
then output could be expanded using the same receiving coolers with more 
frequent carcass purchases, by either enlarging the labor force or running a 
multiple shift. In addition to altering procurement practices, the distributive 
function would have to be altered if the order assembly department was not 
expanded. In either case, with a multiple shift or larger work force, average 
costs may be expected to continue to decline as was indicated by the continuously 
decreasing average costs over the range of output of the plants of th is study. 
The short-run relationsf,ips derived in this study imply the plants should be 
operated at maximum physical capacity to attain minimum cost. Thus, given 
that marginal cost equcds rnarginal revenue and this equality is greater than 
average variable cost, 04tput would be increased at least to the point of 
minimum average cost if profits are to be maximized . 
. The lol'.lg-run average cost curve in this analysis was composed of I ine 
segments from the short-run average cost curves for the 50,000, 100,000, and 
250,000 pounds per week plants. Long-run average costs decreased by .54 cent 
per pound between the 50,000 and 100,000 pounds per week plants and, further, 
decreased l .79 cents per pc;,und between the l 00 ,000 and 250,000 po1..,Jnds per 
week plants. These riecluctions in long-run average costs indi cote economies of 
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size for outputs between 25,000 and 250,000 pounds per week. These economies 
were due to reductions in average costs for fixed ownership costs, payrol I 
costs, and all other operating costs. 
The results of this study indicate that increased efficiency is gained as 
plant size is increased from 50,000 pounds per week to 250,000 pounds per week . 
. It must be emphasize-cl that this considers only a single shift operation and that 
procurement costs were not considered in this study. Further, the conclusion of 
the study might be altered significantly for plants designed with larger labor 
forces . 
. Examination of data in the 1963 Census of Manufactures 1 reveals that 
approximately 73 percent of the meat processing plants in Oklahoma employed 
fewer than 20 employees. Assuming that the labor force of Oklahoma plants is 
equally as efficient as the labor of the model plants in this study and that 
· Oklahoma plants have a similar product mix to the model plants, then 73 percent 
of the non-slaughtering meat-processing plants of Oklahoma or approximately 
8 plants produce a moximum of 50,000 pounds of product per plant per week or 
a total of 400,000 pounds per week for Oklahoma plants with fewer than 20 
employees. Further assumin~ that plants in Oklahoma have designed outputs 
and short-run average cpst curves identical to those of the model plants of this 
study, a reorganization to produce this 400,000 pounds of product with four 
medium sized plants producing 100,000 pounds per week at a cost of 10.75 
1 U .. S. Bµreau of the Census, Census of Manufactures, 1963, (Washington, 
1963),Tablel,l.20A~5. - --
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. cents per pound would result in a savings of approximatelr$2160 per week or 
.· approximately-$112,320 per year over the production by the 8 small sized 
plants producing at a maximum of 50,000 pounds per week per plant for 11 .29 
cents per pound .. Reorganization to produce this 400,000 pounds per week with 
two large sized plants producing a maximum of 250,000 pounds per week per 
plant at a cost of 8. 96 cents per pound would result in a savings to the meat 
industry of approximately $9,320 per week or approximately·$484 ,640 per year. 
This comparison suggests the need for a study of the demand for processed meats 
which might aid the Oklahoma meat industry in taking advantage of the increased 
revenues from the cost reduction just mentioned. 
Suggestions for Further Studies 
.· As with most research, this study could be improved and extended by 
further studies .. Some of these studies would be concerned with assumptions 
underlying this study and others would be concerned with areas not considered 
by th is study. 
The research reported in this study considered only the cost relationships 
of the in-plant 9perations for specia.lized non-slaughtering meat processing 
plants. 
· Extending the re~ults of this study to include cost relationships associated 
with procurement woulp provide more complete information relating to investment 
decisions . 
. In this study, the qutput of the plant was assumed to be consumed within 
a specified radius of th~ plant regardless of the output. The results of this study 
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could be extended to provide more detailed information relating to distribution 
patterns and delivery costs of processed meats .. Likewise, extension of this 
study to include a detailed study of the sales function including advertising of 
meat processing firms would provide additional. information relating to investment 
decisions. 
Other studies which would be useful to the meat industry are: (1) an 
extension of this study to include redesigning for multiple-shift operations; 
(2) input-output studies of management and clerical operation; (3) cost studies 
on maintenance and repairs; (4) a detailed study of water consumption and cost 
•· 
of meat processing plants; (5) cost studies of full"".line meat processing plants; 
(6) cost studies of integrated slaughter-processing operations; (7) cost studies of 
other specialized meat processing operations t~ include breaking and boning 
plants; and studies to determine the optimum type and optimum location of various 
meat processing foci I ities. 
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APPENDIX A, TABLE I 
EQUIPMENT REQUIREMENTS, PURCHASE COST, AND ANNUAL MAINTENANCE COST FOR SMALL MODEL PLANTa 
Unit Total d Installation 
Freight Cos/ 
Annual 
Eguiement Quantitl:'. F.O.B. Caste F.O.B. Cost Caste Total Cost9 Ma int. Costh 
DOLLARS 
Sausage Kitchen 
Buckets, Dump 3 215.00 645.00 - 13.80 658.80 
Cutter, Silent 1 8,909.00 8,909.00 600.00 181.90 9,690.90 400.00 
forks, S.S. Meat 2 19.00 38.00 - 1.38 39.38 
Grinder, Meat 1 2,548.00 2,548.00 140.00 70.88 2,758.88 50.00 
Hoist, Air 2 441.00 882.00 49.00 4.96 935.96 10.00 
Linker, Sausage l 3,732.00 3,732.00 - 23.00 3,755.00 550.00 
Machine, Casing Closure 1 650.00 650.00 - - 650.00 
Machine, Patty 1 1,427.00 1,427.00 84.00 16.56 1,527.66 500.00 
Mixer, Meat l 2,416.00 2,416.00 148.00 4.96 2,568.96 75.00 
Pails, 12 Qt. S.S. 5 11.80 59.00 - 1.15 60.15 
Scale, Bench 1 693.00 693.00 - 13.80 706.80 20.00 
Scale, Floor I 159.00 159.00 - 4.60 163.60 20.00 
Scale, Provision 1 199.00 199.00 - 4.60 203.60 15.00 
Scale, Spice l 28.00 28.00 - 1.61 29.61 15.00 
Sink, 2 Campt. S.S. l 117.00 117 .00 7.00 5.75 129.75 
Slicer, Hydraulic 1 2,850.00 2,850.00 158.00 123.83 3,131.83 350.00 
Stuffer, Sausage 2 3,087.50 6,175.00 772.00 248.51 7,195.51 100.00 
Table, S.S. Stuffing 2 230.00 460.00 - 14.72 474.72 
Table, S.S. Utility I 335.00 335.00 - 9.20 344.20 
Vat, Cooking 1 801.00 801.00 45.00 18.40 864.40 10.00 
Total Sausage Equipment 33,123.00 2,003.00 763.61 35,889.61 2,115.00 
Cured Meats 
Barrels, 55 Gal. S.S. 100 76.50 7,650.00 - 268.20 7,918.20 
Injector, Pickle 1 3,870.00 3,870.00 215.00 34.50 4,119.50 100.00 
Machine, Vacuum Packaging 1 1,550.00 1,550.00 85.00 16.56 1,651.56 250.00 
Pump, Pickle Injector 1 130.00 130.00 8.00 1.93 139.93 55.00 
Scale, Ham Pumping 1 527 .00 527.00 29.00 5.29 561.29 20.00 
Sea le, 2000# Floor 1 2,145.00 2,145 .oo 100.00 87.10 2,332.10 25.00 
Skinner, Pork Cut 1 1,930.00 1,930.00 120.00 13.80 2,063.80 20.00 
Sink, 2 Compt. S.S. I 117 .oo 117 .oo 7.00 5.75 129.75 
Table, S.S. Utility 4 176.50 706.00 - 29.44 735 .44 
Vat, Pickle Pumping 2 1,022.00 2,044.00 114.00 - 2,158.00 10.00 
Total Cured Meats Equipment 20,669.00 678.00 462.57 21,809.57 480.00 
0 See f~atnotes b through h at the end af Appendix A, Table 111. 
--~ 
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gu•e!!!ent uant,ti:: F.O.B. Coste Coste Total Cost9 Maint. Cost 
DOLLARS 
Packaging 
Conveyor & SI i cer, Bacon 1 9,000.00 9,000.00 500.00 147.30 9,647.30 68.00 
Conveyor, Packaging 1 1,274.00 1,274.00 71.00 27.14 1,372.14 12.00 
Hot Plate, Packaging 1 62.00 62.00 - 1.00 63.00 .50 
Peeler, Wiener l 275.00 275.00 14.00 11.50 300.50 12.50 
Press, Bacon 1 8,145.00 8,145.00 453.00 25.30 8,623.30 150.00 
Slicer, Lunch Meat 1 4,455.00 4,455.00 300.00 13.86 4,768.86 50.00 
Total Packaging Equipment 23,211.00 1,338.00 226.10 24,775.10 293.00 
Smoking 
Cage, Bologna 8 34.00 272.00 - 14.72 286.72 3.00 
Cage, Sausage 32 67.00 2,144.00 - 247.85 2,391.85 21.00 
Generator, Smoke 1 2,146.00 2,146.00 120.00 49.10 2,315.10 40.00 
Smokehouse, 4 Cage 3 14,000.00 42,000.00 - - 42,000.00 420.00 
Stick, S.S. Smoke 585 1.45 848.00 - 26.91 874.91 -
Total Smoking Equipment 47,410.00 120.00 338,58 47,868.58 484.00 
Boning 
Saw, Beef Cutting Power 1 100.00 100.00 - .64 100.64 10.00 
Saw, Beef Cutting Hand 2 9.00 18.00 - .4) 18.41 5.00 
Saw, Pork Cutting Power 1 575.00 575.00 - 1.84 576.84 25.00 
Table, S.S. Boning 2 458.00 916.00 - 13.80 929.80 -
Total Boning Equipment 1,609.00 16.69 1,625.69 40.00 
Order Assembly 
Tubs, Aluminum 10 26.10 261.00 - 6.90 267 .90 
Skids, Steel Frame 35 65.71 2,300.00 - 186.80 2,486.80 
Tota I Order Assemb I y 2,561.00 193.70 2,754.70 
Miscellaneous 
Boiler, 100 H.P. 1 7,342.00 7,342.00 - - 7,342.00 150.00 
Compressor, Air 1 815.00 815.00 - 34.60 849.60 24.00 
Hose, Steam 3 59.00 177.00 - 5.13 182.13 
Jack, Skid Lift 5 37.00 185.00 - 6.83 191.83 1.00 
Mold, Loaf - - 238.00 - 8.37 246.37 
Scale, Overhead Rail 1 959.00 959.00 53.00 41.95 1,053.95 30.00 
Stapler, Box 1 250.00 250.00 - - 250.00 2.00 
Truck, Tub 12 128.17 1,538.00 51.20 1,589.20 3.00 
Total Miscellaneous Equipment 11,504.00 148.08 11,705.08 2,10.00 
--w 
APPENDIX A, TABLE I (Continued) 




F.O.B. Coste: Coste Total Cost9 Maint. Cost 
DOLLARS 
Refrigeration Equipment 34.4 tons 750.00. 25,800.00 - - 25,800.00 774.00 
Total Processing Equipment - - 165,887.00 4,192.00 2,149.33 172,228.33 4,396.00 
Offic:e Equipment 
Bookc:ase 2 135.00 270.00 - - 270.00 
Cabinet, File 4 115 .00 460.00 - - 460.00 
Cabinet, Supply 2 48.00 96.00 - - 96.00 
Colc:ulator, Desk 2 600.00 1,200.00 - - 1,200.00 70.00 
Chair, Executive 1 162.50 162.50 - - 162.50 
Chair, Guest 4 40.00 160.00 - - 160.00 
Chair, Management 2 60.00 120.00 - - 120.00 
Chair, Secretarial 1 65.25 65.25 - - 65.25 
Clock, Wall 1 22.00 22.00 - - 22.00 
Cloc:k, Time Punc:h 1 150.00 150.00 - - 150.00 
Desk, Executive 1 300.50 300.50 - - 300.50 
Desk, Management 2 219.00 438.00 - - 438.00 
Desk, Secretarial 1 264.75 264.75 - - 264.75 
Duplicator 1 379.00 379.00 - - 379.00 35.00 
Fountain, Drinking 1 182.00 182.00 - - 182.00 5.25 
lnterc:ommuni c:ation 10 35.00 350.00 - - 350.00 15.00 
Lamp, Desk 4 10.00 40.00 - - 40.00 
Machine, Adding 2 256.00 512.00 - - 512.00 30.00 
Rac:k, Cloak 2 14.00 28.00 - - 28.00 
Safe 1 250.00 250.00 - - 250.00 
Seale, Postal 1 160.00 160.00 - - 160.00 
Typewriter 1 . 465.00 465.00 - - 465.00 35.00 
Typewriter 1 240.00 240.00 .- - 240.00 20.00 
Writer, Cheek 1 130,00 130.00 - - 130.00 -
Total Offic:e Equipment 6,445.00 6,445.00 2io.25 
-:;;: 
APPENDIX A, TABLE I (Continued). 
b b d Installation f 
Equipment Quantity F.O.B, Coste F.O.B. Cost Coste Freight Cost 
DOLLARS 
Welfare Equipment 
Containers, Waste 2 20.00 40.00 - -
Fountain, Drinking 2 182.00 364.00 - -
Lacker, Metal 18 38.00 624.00 - -
Mirrors 4 12.00 48.00 - -
Total Welfare 1,136.00 














APPENDIX A, TABLE II 
EQUIPMENT REQUIREMENTS, PURCHASE COST, AND ANNUAL MAINTENANCE COST FOR MEDIUM MODEL PLANT0 
b Q . b 
Unit Total d lnstcl lotion Anriucl h 
Eguiement ucnt,t:t: F.0.8. Coste F.O.B. Cast Coste Freight Cos/ Total Gostg Mc int. Cost 
DOLLARS 
Seu sage K i tc hen 
Buckets, Dump 6 193.50 1,161.00 - 27.60 1,188.60 
Cutter, Si lent 1 15,678.00 15,678.00 870.00 363.59 16,911.59 400.00 
Ficker, Hydraulic 1 4,388.00 4,388.00 244.00 149.45 4,781.45 350.00 
Forks, S.S. Meet 2 19.00 38.00 - 1.38 39.38 
Grinder, Meat 1 2,522.00 2,522.00 140.00 113.16 2,775.16 50.00 
Hoist, Air 2 441.00 882.00 49.00 4.97 935 .97 10.00 
Linker, Sausage 1 3,732.00 3,732.00 - 46.00 3,778.00 550.00 
Machine, Petty 1 3,760.00 3,760.00 220.00 16.56 3,996.56 500.00 
Machine, Cosing Closure 2 650.00 1,300.00 - - 1,300.00 
Mixer, Meet 1 3,132.00 3,132.00 174.00 106.75 3,412.75 75.00 
Pails, 12 Qt. S.S. 5 11.80 59.00 - 1.15 60.15 
Scale, Bench 1 693.00 693.00 - 13.80 706.80 20.00 
Scale, Floer 1 159.00 159.00 - 4.60 163.60 20.00 
Sec le, Prevision 1 199.00 199.00 - 4.28 203.28 15.00 
Scale, Spice 1 28.00 28.00 - 1.61 29.61 15.00 
Shovels, S.S. 2 33.00 66.00 - .74 66.74 
· Sink, 2 Ccmpt. S.S. 1 117 .oo 117.00 7.00 5.75 129.75 
Stuffer, Sausage 3 6,547.67 19,643.00 1,591.00 390.71 21,624.71 150.00 
Tobie, S.S. Stuffing 4 189.00 756.00 - 60.72 816.72 
Table, S.S. Utility 1 176.00 176.00 - 8.28 184.28 
Truck, S.S. 3 233.33 700.00 - 22.77 722.77 7.00 
Truck, Shelf 1 281.00 281.00 - 19.32 300.32 3.00 
Vet, Cocking 1 801.00 801.00 45.00 18.40 864.40 10.00 
Tatel Sausage Equipment 60,271.00 3,340.00 1,381.59 64,992.59 2,175.00 
Cured Meets 
Barrels, 55 Gel. S.S. 200 76.50 15,300.00 - 579.60 15,879.60 
Injector, Pickle I 3,870.00 3,870.00 215.00 34.50 4,119.50 100.00 
Machine, Vacuum Packaging 1 1,550.00 1,550.00 85.00 25.30 1,660.30 250.00 
Pump, Pickle Injector 1 130.00 130.00 8.00 1.93 139 .93 55.00 
Scale, Hem Pumping 1 527.00 527 .00 29.00 5.29 561 .29 20.00 
Sink, 2 Compt. S.S. 1 117 .00 117 .00 7.00 5 .. 75 129.75 
Scale, 2000# Floor 1 2,145.00 2,145.00 100.00 87.10 2,332.10 25 .00 
Skinner, Perk Cut 1 1,930.00 1,930.00 120.00 13.80 2,063.80 20.00 
Tobie, S.S. Utility 5 176.40 882.00 - 36.80 918.80 
Vet, Pickle Pumping 2 1,022.00 2,044.00 114.00 - 2,158.00 10.00 
Total Cured Meets Equipment 28,495.00 678.00 790.07 29,963.07 480.00 
0 See footnotes b through h ct the end of Appendix A, Tobie Ill. 
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E • b Quantitl 
Unit c Toto I d 
Frei11ht cos/ gu1e!!!ent F.O.B. Cost F.O.B. Cost Coste Totol Cost9 Maint. Cost 
DOLLARS 
Packaging Area 
Belt, Packaging Line 1 1,609.00 1,609.00 90.00 64.05 1,763.05 8.00 
Conveyor, General Purpose 1 1,274.00 1,274.00 71.00 27.14 1,372.14 12.00 
Slicer, Lunchmeat 1 4,445.00 4,445.00 300.00 13.86 4,768.86 50.00 
Hot Plate, Packaging 2 62.00 124.00 - .36 124.36 1.00 
Peeler, Wiener 2 247.50 495.00 28.00 23.00 546.00 25.00 
Press, Bacon 1 8,145.00 8,145.00 453.00 247.66 8,845.66 150.00 
Slicer_, Bacon and Conveyor 1 9,000.00 9,000.00 500.00 147.32 9,647.32 100.00 
Total Packaging Equipment 25,092.00 1,442.00 523.39 27,067.39 346.00 
Smoking 
Cages, Sausage 22 60.32 1,327.00 - 187.22 1,514.22 6.00 
Cages, Wiener 20 74.70 1,494.00 - 170.20 1,664.20 15.00 
Generator, Smoke 1 2,146.00 2,146.00 120.00 49.10 2,315.10 40.00 
Smokehouse, 6 Cage 2 15,500.00 31,000.00 - - 31,000.00 310.00 
Smokehouse, 3 Cage 2 12,500.00 25,000.00 - - 25,000.00 250.00 
Stick, S .S, Smoke 1170 1.45 1,706.00 - 53.82 1,759.82 
Trees, Bologna 10 34.00 340.00 - 18.40 358.40 3.00 
Totol Smoking Equipment 63,013.00 120.00 478.74 63,611.74 624.00 
Boning 
Saw, Band 2 1,152.00 2,304.00 128.00 76.82 2,508.82 220.00 
Table, S.S. Boning 3 490.50 1,471.50 - 48.30 1,519.80 -
Total Boning Equipment 3,775.50 128.00 125.12 4,028.62 220.00 
Order Assembly 
Tubs, Aluminum 10 26.10 261.00 - 6.90 267.90 
Conveyor, Roller Shipping I 1,988.00 1,988.00 - - 1,988.00 15.00 
Conveyor, Highlift I 1,200.00 1,200.00 - - 1,200.00 9.00 
Rack, Flow Cublicles - - 4,400.00 - - 4,400.00 11.00 
Scale, Table Utility I 177.00 177.00 - 7.36 184.36 2.00 
Total Order Assembly ~,026.00 14.26 8,040.26 37.00 
--...... 
APPENDIX A, TABLE 11 (Continued) 
E • b Q . b 
Unit Totol d Installation 
Freight Cos/ 
. Annual h 
guoement uant,ti:: F.O.B. Coste F.0.8. Cost Coste Totol Costg Maint. Cost 
DOLLARS 
Mi see I laneous 
Boiler, 140 H.P. 1 13,475.00 13,475.00 - - 13,475.00 150.00 
Compressor, Air 1 815.00 815.00 - 34.27 849.27 24.00 
Jock, Skid Lift 5 37.00 185.00 - 7.36 192.36 1.00 
Truck, Dump 5 171.00 855.00 - 46.00 901.00 5.00 
Truck, 2 Wheel Utility 2 22.00 44.00 - 3.22 47.22 1.00 
·Mold, Loaf - - 364.00 - 16.74 492.75 
Hose, Steam 6 59.00 354.00 - 10.49 364.59 
Scale, Overhead Rail I 959.00 959.00 53.00 41.95 1,053.95 30.00 
Truck , Sausage 5 213.40 1,067.00 - 25.30 1,092.30 5.00 
Washer, Mold 1 4,275.00 4,275.00 238.00 55.20 4,568.20 50.00 
Stapler, Box T 250.00 250.00 - - 250.00 2.00 
Total Miscellaneous Equipment 22,643.00 291.00 240.53 23,286.53 u!f:oo 
Refrigeration Equipment 64.0 tons 750.00 48,000.00 - - 48,000.00 1,440.00 
Total Processing Equipment - - 260,680.50 5,999.00 2,310.70 268,990.20 5,590.00 
Office Equipment 
Bookcase 4 135 .00 540.00 - - 540.00 
Cabinet, File 8 115 .00 920.00 - - 920.00 
Cabinet, Supply 4 48.00 192.00 - - 192.00 
Calculator, Desk 2 600.00 1,200.00 - - 1,200.00 70.00 
Chair, Executive 1 162.50 162.50 - - 162.50 
Chair, Guest 8 40.00 320.00 - - .320.00 
Chair, Management 4 60.00 240.00 - - 240.00 
Chair, Secretarial 1 65.25 65 .25 - - 65.25 
Clock, Wall 1 22.00 22.00 - - 22.00 
Clock, Time Punch 1 150.00 150.00 - - 150.00 
Desk, Executive 1 300.50 300.50 - - 300.50 
Desk , Management 4 219.00 875 .00 - - 875 .00 
Desk, Secretarial 1 264.75 264.75 - - 264.75 
Duplicator 1 379.00 379.00 - - 379.00 35.00 
Fountain, Drinking I 182.00 182.00 - - 182.00 5.25 
I ntercommun i cation 10 35.00 350.00 - - 350.00 15.00 
Lamp, Desk 8 10.00 80.00 - - 80.00 
Machine, Adding 3 256.00 768.00 - - 768.00 90.00 
Rack, Cloak 2 14.00 28.00 - - 28.00 
Safe 1 250.00 250.00 - - 250.00 
Scale, Postal 1 160.00 160.00 - - 160.00 
Typewriter 1 465.00 465 .00 - - 465 .00 35.00 
Typewriter 1 240.00 240.00 - - 240.00 20.00 
Writer, Check 1 130.00 130.00 -- - 130.00 - -Total Office Equipment 8,284.00 8,284.00 270.25 co 
APPENDIX A, TABLE II (Continued) 
b b Unit - - IOtal d . - lristalfoflori f - Annual h 
Equipment Quantity F.O.B. Coste F.O.B. Cost Coste Freight Cost Total Cost9 Maint. Cost 
DOLLARS 
Welfare Equipment 
Container, Waste 2 20.00 40.00 - - 40.00 
Fountain, Drinking 2 182.00 364.00 - - 364.00 10.50 
Locker, Metal 35 38.00 1,330.00 - - 1,330.00 
Mirrors 8 12.00 96.00 - - 96.00 
Total Welfare 1,830.00 1,830.00 10.50 
Grand Totol All Equipment 270,794.50 5,999.00 2,310.70 279,104.20 5,870.75 
--"'° 
APPENDIX A, TABLE 111 
EQUIPMENT REQUIREMENTS, PURCHASE COST, AND A~NUAL MAINTENANCE COST FOR LARGE MODEL PLANT0 
E . b Q . b 
Unit Tatal d lnstal lotion 
Freight Cas/ 
Annual h 
gu•ement uantiti:: F.O.B. Coste F.O.B. Cast Caste Total Costg Maint. Cost 
DOLLARS 
Sausage Kitchen 
Buckets, Dump 9 193.55 1,742.00 - 41.40 1,783.40 
Cutter, Silent 2 15,678.00 31,356.00 1,740.00 727.18 33,823.18 800.00 
Flaker, Hydraulic 1 4,388.00 4,388.00 244.00 149.45 4,781.45 350.00 
Forks, S.S. Meat 3 19.00 57.00 - 1.38 58.38 
Grinder, Meat 1 2,522.00 2,522.00 140.00 113.15 2,775.15 50.00 
Hoist, Air 2 441.00 882.00 49.00 4.97 935.97 10.00 
Linker, Automatic 1 10,000.00 10,000.00 - 10,000.00 10,000.00 750.00 
Machine, Patty 1 4,200.00 4,200.00 - 16.56 4,216.56 500.00 
Machine, Casing Closure 2 650.00 1,300.00 - - 1,300.00 
Mixer, Meat 2 3,132.00 6,264.00 348.00 213.50 6,825.50 75.00 
Pails, 12 Qt, S.S. 10 11.80 118.00 - 2.30 120.30 
Sea le, Bench 3 693.00 2,079.00 - 41.40 2,120.40 60.00 
Scale, Floor 2 159.00 318.00 - 9.20 327.20 40.00 
Scale, Provision 2 199.00 398.00 l.. 8.56 406.56 30.00 
Scale, Spice 1 28.00 28.00 - 1.61 29.61 15.00 
Shovels, S.S, 4 30.00 120.00 - 1.48 121.48 
Sink, 2 Compt. S.S. 2 117 .oo 234.00 - 11.50 245 .50 
Stuffer, Sausage 3 6,547.67 19,643.00 1,591.00 390.71 21,624.71 150.00 
Table, S.S. Stuffing 3 230.00 690.00 - 20.50 710.50 
Table, S.S. Utility 2 305.00 610.00 - 18.40 628.40 
Truck, Shelf 4 281.00 1,124.00 - 77.28 1,201.28 12.00 
Vat, Cooking 2 801.00 1,602.00 45.00 36.80 1,683.80 20.00 
Total Sausage Equipment 89,675.00 4,157.00 11,887 ,33 95,719.33 2,862.00 
Cured Meats 
Vat, Pickle Pumping 2 1,022.00 2,044.00 114.00 - 2,158.00 10.00 
Barrels, 55 Gal. S .S, 300 76.50 22,950.00 - 869 .40 23,819.40 
Injector, Ham Pickle 1 378.50 378.50 - 4.60 383.10 10.00 
Injector, Bellies Pickle 1 3,870.00 3,870.00 215.00 34.50 4,119.50 100.00 
Machine, Vacuum Packaging 1 1,550.00 1,550.00 85.00 25.30 1,660.30 250.00 
Pump, Pickle Injector 1 130.00 130.00 8.00 1.93 139.93 55.00 
Scale, Ham Pumping 1 527.00 527.00 - 5.29 532 .29 20.00 
Scale, 2000# Floor 1 2,145.00 2,145.00 100.00 87.10 2,332.10 25 .00 
Skinner, Pork Cut 1 1,930.00 1,930.00 120.00 13.80 2,063.80 20.00 
Sink, 2 Campi. S.S. 1 117 .00 117 .00 7.00 5.75 129 .75 
Table, S.S. Utility 7 176.00 1,232.00 - 51.52 1,283.52 
Tata I Cured Meats 36,873.50 649.00 1,099.19 38,621.69 490.00 
0 See footnotes b through h at the end of Appendix A, Table 111. -t,.) 
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E . b Q • b 




C Coste Total Costg 9u1ement uantrtl:'. F.O.B. Cost Maint. Cost 
DOLLARS 
Packaging Area 
Conveyor, Packaging I 1,274.00 1,274.00 71.00 27.14 1,372.14 12.00 
Conveyor, Linked Product 2 520.00 1,040.00 - 36.80 1,076.80 8.00 
Hot Plate, Packaging 2 62.00 124.00 - .36 124.36 1.00 
Peeler, Wiener 3 275.00 825.00 42.00 34.50 901 .50 41.00 
Press, Bacon 1 8,145.00 8,145.00 45.30 247.66 8,437.96 150.00 
S Ii cer, Conveyorized Bacon 1 21,033.00 21,033.00 - - 21,033.00 150.00 
Slicer, Lunchmeat 1 4,455.00 4,455.00 - 13.80 4,468.80 90.00 
Total Packaging Equipment 36,896.00 158.30 360.26 37,414.56 452.00 
Smoking 
Cages, Bologna 25 34.00 850.00 - 42.70 892.70 8.50 
Cages, Wiener 45 74.20 3,339.00 - 355.00 3,694.00 33.00 
Generator, Smoke 2 2,146.00 4,292.00 239.00 87.40 4,618.40 80.00 
Smokehouse, 6 Cage 6 15,500.00 93,000.00 - - 93,000.00 930.00 
Smokehouse, 4 Cage 1 13,500.00 13,500.00 - - 13,500.00 135.00 
Stick, S.S. Smoke 2000 l.11 3,220.00 - 92.00 3,312.00 
Trees, Sausage 46 60.30 2,774.00 - 363.00 3,137.00 28.00 
Total Smoking Equipment 120,975.00 239.00 940.10 122,154.10 1,214.50 
Boning 
Saw, Band 2 1,152.00 2,304.00 128.00 76.82 2,508.82 220.00 
Table, Boning 4 490.50 1,962.00 - 64.40 2,026.40 
Total Boning Equipment 4,266.00 128.00 141.22 4,535.22 220.00 
Order Assembly 
Scale, Table Utility 1 177.00 177.00 - 7.36 184.36 2.00 
Tubs, Aluminum 25 29.00 725.00 - 17.02 742.02 
Conveyor, Roller Shipping - 4,001.00 4,001.00 - - 4,001.00 20.00 
Conveyor, High Lift 1 1,200.00 1,200.00 - - 1,200.00 9.00 
Rack, Flow Cubicle - - 19,800.00 - - 19,800.00 100.00 
Total Order Assembly 25,903.00 24.38 25,927.38 131.00 
N 
APPENDIX A, TABLE Ill (Continued) 
. b Q • b 
Unit Total d Installation 
Freight Cos/ 
Annual 1 
E9uie!!!ent uant,ti:: F.O.B. Coste F.O.B. Cost Coste Totol Costg Mainl. Cost' 
DOLLARS 
Miscellaneous 
Bailer, 270 H.P. I 26,490.00 26,490.00 - - 26,490.00 150.00 
Compressor, Air 2 815.00 1,630.00 - 68.54 1,698.54 24.00 
Hose, Steam 6 59.00 354,00 - 10.49 364.49 
Jack, Skid Lift JO 41.00 410.00 - 14.72 424.72 2.00 
Molds, Loaf - - 841.50 - 30.50 872.00 
Scale, Overhead Rail I 959.00 959.00 53.00 41.95 1,053.95 25.00 
Skids, Steel Frame 100 58.00 5,800.00 - 533.60 6,333.60 
Stapler, Box I 250.00 250.00 - .., 250.00 2.00 
Truck, Dump 5 171.00 855.00 - 46.00 901.00 5.00 
Truck, Tub 24 123.33 2,960.00 - 68.54 3,028.54 6.00 
Truck, Utility 4 22.00 88.00 - 6.44 94.44 4.00 
Unloader, Loaf Mold 1 1,185.00 1,185.00 - - 1,185.00 
Washer, Mold 1 4,275.00 4,275.00 238.00 55.20 4,568.20 50.00 
Total Miscellaneous Equipment 46,097.50 291.00 875.98 47,264.48 268.00 
Refrigeration Equipment 106 tons 750.00 79,500.00 - - 79,500.00 2,385.00 
Total Processing Equipment - . - 430,186.00 5,622.30 15,328.46 451,136.76 8,022.50 
Office Equipment 
Bookcase 6 135.00 810.00 - - 810.00 
Cabinet, File 12 115.00 1,380.00 - - 1,380.00 
Cabinet, Supply 7 48.00 236.00 - - 236.00 
Ca I cu la tor, Desk 3 600.00 1,800.00 - - 1,800.00 105.00 
Chair, Executive I 162.50 162.50 - - 162.50 
Chair, Guest 8 40.00 320.00 - - 320.00 
Chair, Management 9 60.00 540.00 - - 540.00 
Chair, Secretarial l 65.25 65.25 - - 65.25 
Clock, Wall l 22.00 22.00 - - 22.00 
Clock, Time Punch 1 150.00 150.00 - - 150.00 
Desk, Executive I 300.50 350.00 - - 300.50 300.50 
Desk, Management 9 219.00 1,971.00 - - 1,971.00 
Desk, Secretarial 1 264.75 264.75 - - 264.75 
Duplicator I 379.00 379.00 "' - 379.00 35.00 
Fountain, Drinking 1 182.00 182.00 - - 182.00 5.25 
Intercommunication JO 35.00 350.00 - - 350.00 15.00 
Lamp, Desk II 10.00 110.00 - - 110.00 
Machine, Adding 3 256.00 768.00 - - 768.00 45.00 
Rack, Cloak 2 14.00 28.00 - - 28.00 
Safe I 300.00 300.00 - - 300.00 
Scale, Postal I 160.00 160.00 - - 160.00 
Typewriter 2 465.00 930.00 930.00 105.00 -- - N 
Typewriter l 240.00 240.00 - - 240.00 20.00 N 
Writer, Check I 130.00 130.00 - - 130.00 -
Total Office Equipment ll ,599 .00 11,599.00 330.25 
I 
APPENDIX A, TABLE Ill (Continued) 
b b Unit Total d Installation f Annual h 
Equipment Quantity F.O.B. Coste F.O.B. Cost Coste Freight Cost Total Cost9 Maint, Cost 
DOLLARS 
Welfare Equipment 
Container, Waste 2 25.00 50.00 - -
Fountain, Drinking 2 182.00 364.00 - -
Locker, Meta I 57 38.00 2,166.00 - -
Mirrors 10 12.00 120.00 - -
Total Welfare Equipment 2,700.00 
Grand Total All Equipment 444,485.00 5,622.30 15,328.46 
bThe equipment listed was specified by Mr. Donald Hammons (Industrial Engineer, United States Department of Agriculture), 
cF.0.B. cost is total cost for those items of equipment which have no installation or freight cost listed. 







eManufacturers vary in their charges for in.stal lotion of equipment, therefore the installation charge is an average figure of several manufacturers where such 
charges are made • 
fFreight cost where applicable is based on a Chicago to Oklahoma City rate of $4.60 per hundredweight for items weighing less than 1500 pounds and $4.27 
per hundredweight for items weighing more than 1500 pounds. 
gThe sum of columns (3), (4), and (5). 
hMaintenance costs for processing machinery and office equipment were obtained from cooperating plant owners. Refrigeration maintenance figures are 3 percent 





APPENDIX B, TABLE IA 
DEPARTMENTAL PERSONNEL REQUIREMENTS AND ANNUAL PAYROLL COSTS FOR THE SMALL MODEL PLANT PRODUCING 25,000 POUNDS WEEKLYa 
Number 
b Hourll of d 
Annual Social f 
Oeeration Was_e Emelo~es Was_e 
e 
Securitl 
DOLLARS DOLLARS DOLLARS 
Boning Department 
} Boner, Beef Break-up Men 1.80 l 3,744.00 164.74 
Handlers 
Boning Department Totals - T 3,744.00 164.74 
Curing Department 
] Boners, Ham 1.88 l 3,910.40 172.06 Belly Trimmers Trimmer of Trimmings 
Ham Skinner Machine 
Loin P,11., } 1.88 l 3,910.40 172.06 
Pickle Pumper 
Ham Pumper 
Hanger, Bellies } 1.45 2 6,032.00 265.41 
Slicing Machine Operator 
Curing Department Totals - 4 13,852.80 609.53 
Sausage Department } 
Slicing Machine Operator 1.36 l 2,828.80 124.47 
Casing Peeler Operator 
Sousage Stuffer } Sausage Maker 1.78 l 3,702.40 162.91 Spice Weigher 
Mixer Operator } Smoker 1.63 l 3,390.40 149.18 
Sausage Department Total-s - 3 9,921.60 436.56 










































APPENDIX B, TABLE IA (Continued) 
Retirement, 
Number Insurance, Total Annual 
b Hourll 
of d 
Annual · Social f Vacation & Annualh Cost Per 
Oeeration Wage Emelorees Wage 
e 
Securitr Holidarsg Parroll Workeri 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Order Assembly Department 
Checkers, Loading ] 1.80 2 7,488.00 329.47 800.15 8,617.62 4,308.81 Packers, Shipping 
Luggers-Loaders 1.33 1 2,766.40 121.72 295 .61 3,183.73 3,183.73 
Order Assembly Department Totals - 3 10,254.40 451.19 1,095 .76 11,801 .35 
Sanitation and Maintenance 
Cleaners (night) 
Janitors 
Maintenance Men 1.88 1 977.60 43.01 104.46 1,125 .07i 4,500.28 
Sanitation & Ma int. Dept. Totals - T 977.60 43.01 104.46 1,125.07 
Office Personne I 
Secretary 
Bookkeeper - 1 4,539.60 199.74 485.09 5,224.43 5,224.43 
Clerks, Accounting - 1 3,957.40 174.13 422.88 4,554.41 4,554.41 
Office Totals - 2 8,497.00 373.87 907.97 9,778.84 
Management 
General Manager - 1 12,000.00 290.40 1,282.28 13,572.68 13,572.68 
Management Totals - T 12,000.00 290.40 1,282.28 13,572.68 
Grand Totals - 15 59,247.40 2,369.30 6,331.00 67,947.70 
-N 
0. 
APPENDIX B, TABLE IB 
DEPARTMENTAL PERSONNEL REQUIREMENTS AND ANNUAL PAYROLL COSTS FOR THE SMALL MODEL PLANT PRODUCING 37,500 POUNDS WEEKLYa 
Number 
b HourlX of d 
Annual Social f 
Oeeration Wara_e Emelorees Wara_e 
e 
Securitt 
DOLLARS DOLLARS DOLLARS 
Boning Department 
] Boner, Beef Break-up Men 1.80 1 3,744.00 164.74 
Handlers 
Boning Department Totals - T 3,744.00 164.74 
Curing Department 
} Boners, Ham 1.88 I 3,910.40 172.06 Belly Trimmers 
Trimmer of Trimmings 
Ham Skinner Machine J 1.88 I 3,910.40 172.06 Loin Puller 
Pickle Pumper } 1.74 1 3,619.20 159.24 Ham Pumper 
Hanger Bellies } 1.45 2 6,032.00 265.41 
Slicing Machine Operator 
5 768.77 Curing Department Totals - 17,472.00 
Sausage Department 
Slicing Machine Operatoj 1.36 I 2,828.80 124.47 
Casing Peeler Operator 
Sausage Stuffer } 
Sausage Maker 1.78 1 3,702.40 162.91 
Spice Weigher 
Mixer Operator } 
Smoker . 1.63 1 3,390.40 149.18 
Sausage Department Totals - 3 9,921.60 436.56 













































APPENDIX B, TABLE IB (Continued) 
Retirement, 
Number Insurance, Total Annual 
b Houri~ 
of Annual Social f Vacation & Annualh Cost Per 
Oeeration Wa9.e Emeloyees Wa9.e 
e 
Securitl Holidalsg Palroll Workeri 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Order Assembly Department 
Checkers, Loading } 1.80 3 11,232.00 494.21 1,200.22 12,926.43 4,308.81 Packers, Shipping 
Lugger-Loaders 1.33 l 2,766.40 121.72 295 .61 3,183.73 3, 1~3.73 
Order Assembly Department Totals - 4 13,998.40 615.93 1,495.83 16,110.16 
Sanitation and Maintenance 
Cleaners (night) 
Janitors 
Maintenance Men 1.88 l 977.60 43.01 104.46 . i 4,500.28 1,125.07 
Sanitation & Ma int. Dept. Totals - T 977.60 43.01 104.46 1,125.07 
Office Personnel 
Secretary 
Bookkeeper - l 4,539.60 199.74 485.09 5,224.43 5,224.43 
Clerks, Accounting - l 3,957.40 174.13 422.88 4,554.41 4,554.41 
Office Totals - 2 8,497.00 373.87 907.97 9,778.84 
Management 
General Manager - l 12,000.00 290.40 1,282.28 13,572.68 13,572.68 
Management Totals - T 12,000.00 290.40 1,282.28 13,572.68 
Grand Totals - 17 66,610.60 2,693.28 7,117.81 76,421.69 
-I",) 
00 
APPENDIX B, TABLE IC 
DEPARTMENTAL PERSONNEL REQUIREMENTS AND ANNUAL PAYROLL COSTS FOR THE SMALL MODEL PLANT PRODUCING 50,000 POUNDS WEEKLYa 
Number 
b Hourll of d 
Annual Social 
Operation Emelo~es 
e s . f Waae Wa1g,e ecurit}'. 
DOLLARS DOLLARS DOLLARS 
Boning Department 
} Boner, Beef Break-up Men 1.80 1 3,744.00 164.74 Handlers 
Boning Department Totals - T 3,744.00 164.74 
Curing Department 
} Boners, Ham 1.88 2 7,820.80 344.12 Belly Trimmer Trimmer of Trimmings 
Ham Skinner Machine 
Loin Puller } 1.88 2 7,820.80 344.12 Pickle Pumper 
Ham Pumper 
Hanger Bellies } 1.45 2 6,032.00 265.41 
Slicing Machine Operator 
Curing De otals 6 21,673.60 953.65 -
Sausage Department 
Slicing Machine Operator 1.36 1 2,828.80 124.47 
Casing Peeler Operator } Sausage Stuffer 1.47 1 3,057.60 134.53 
Sausage Maker } 1.78 1 3,702.40 162.91 Spice Weigher 
Mixer Operator ] Smoker 1.63 1 3,390.40 149.18 
Sausage Department Totals - 4 12,979.20 571.09 














































APPENDIX B, TABLE IC (Continued) 
Retirement, 
Number Insurance, Total Annual 
b Hourll of d 
Annual Social f Vacation & Annualh Cost Pe.r 
Oeeration Wa9.e Emelorees Wage 
e 
Securitt Holidarsg Pairoll Worker 
I 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Order Assembly Department 
Checkers, Loading } l.80 3 11,232.00 494.21 1,200.22 12,926.43 4,308.81 Packers, Shipping 
Luggers-Loaders 1.33 2 5,532.80 243.44 591.22 6,367.46 3,183.73 
Order Assembly Department Totals - 5 16,764.80 737.65 l ,791 .44 19,293.89 
Sanitation and Maintenance 
Cleaners (night) 
Janitors 
Maintenance Men l.88 l 977.60 43.01 104.46 1,125 .o7i 4,500.28 
Sanitation & Maint. Dept. Totals - T 977.60 43.01 104.46 1,125.07 
Office Personnel 
Secretary 
Bookkeeper - 1 4,539.60 199.74 485.09 5,224.43 5,224.43 
Clerks, Accounting - 1 3,957.40 174.13 422.88 4,554.41 4,554.41 
Office Totals - 2 8,497.00 373.87 907.97 9,778.84 
Management 
General Manager - 1 12,000.00 290.40 1,282.28 13,572.68 13,572.68 
Management Totals - T 12,000.00 290.40 1,282.28 13,572.68 
Grand Totals - 20 76,636.20 3,134.41 8,189.13 87,959.74 
-w 
0 
APPENDIX B, TABLE IIA 
DEPARTMENTAL PERSONNEL REQUIREMENTS AND ANNUAL PAYROLL COSTS FOR THE MEDIUM MODEL PLANT PRODUCING 50,000 POUNDS WEEKLY0 
Retirement, 
Number Insurance, Total Annual 
b 
Hourl6 of d Annual Social f Vocation & Annuolh Cost Per 
Oeerotion Woge Emelol:'.ees Woge 
e 
Securitl:'. Holidol:'.sg Pol:'.roll Workeri 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Boning Deportment 
Boner, Beef } Break-up Men 1.80 l 3,744.00 164.74 400.07 4,308.81 4,308.81 
Handlers 




1.88 2 7,820.80 344.12 835.71 9,000.63 4,500.32 
Belly Trimmers 
Trimmer of Trimmings 
Hom Skinner Machine 
Loin, Puller } 1.88 2 7,820.80 344.12 835 .71 9,000.63 4,500.32 Pickle Pumper ' Hom Pumper 
Hanger Bellies } 1.45 2 6,032.00 265 .41 644.56 6,941.97 3,470.98 
Slicing Machine Operator 
Curing Deportment Totals - 6 21,673.60 953.65 2,315.98 24,943.23 
Sausage Deportment 
Slicing Machine Operator } 
Cosing Peeler Operator 
Sausage Stuffer l .47 l 3,057.60 134.53 326.73 3,518.86 3,518.86 
Sausage Maker } 1.78 l 3,702.40 162.91 395 .63 4,260.94 4,260.94 Spice Weigher 
Mixer Operator 1.46 l 3,036.80 133.62 324.50 3,494.92 3,494.92 
Smoker 1.63 1 3,390.40 149.18 362.29 3,901.87 3,901.87 
Sausage Deportment Totals - 4 13,187.20 580.24 1,409.15 15,176.59 
0 Weekly production includes jobbed customer service items. See footnotes b through k on page 143. 
-c..> -
APPENDIX B, TABLE IIA {Continued) 
Retirement, 
Number Insurance, 
b Hourlt of d Annual Social f Vacation & 
Operation Wage Employees Wage e Security Holidaysg 
Order Assembly Department 
Checkers, Loading } 
Packers, Shipping 
Luggers-Loaders 
Order Assembly Deportment Totals 

















































243.44 591 .22 
737.65 l ,791 .44 
125.38 304 .50 
118.06 286.72 
86.03 208.93 
329 .47 800.15 
242.76 589.55 
199.74 485.09 
348.24 845 .75 
790.74 1,920.39 
290.40 1,602.86 



































APPENDIX B, TABLE 118 
DEPARTMENTAL PERSONNEL REQUIREMENTS AND ANNUAL PAYROLL COSTS FOR THE MEDIUM MODEL PLANT PRODUCING 75,000 POUNDS WEEKLYa 
Retirement, 
Number Insurance, Total Annual 
b Hourll of d 
Annual Social f Vacation & Annualh Cost Per 
Oeeration Was_e Emelolees Was_e 
e 
Securitl Holida~g Palroll Workeri 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Boning Department 
Boner, Beef 1 Break-up Men 1.80 2 7,488.00 329.47 800.15 8,617.62 4,308.81 Handlers 
Boning Department Totals - 2 7,488.80 329.47 800.15 8,617.62 
Curing Department 
] 
Boners, Ham l.88 3 11,731.20 516.17 1,253.56 13,500.93 4,500.31 
Belly Trimmers 
Trimmer of Trimmings 
Ham Skinner Machine 
Loin Puller ] l.88 2 7,820.80 344.12 835 .71 9,000.63 4,500.32 Pickle Pumper 
Ham Pumper l.70 l 3,536.00 155.58 377.85 4,069.43 4,069.43 
Hanger Bellies } l.45 3 9,048.00 398.11 966.84 ~41]_.2_5 3,470.98 
Slicing Machine Operator 
Curing Department Totals - 9 32,136.00 1,413.98 3,433.96 36,983.94 
Sausage Department 
SBd,g Ma,hire Op,roto, } 
Casing Peeler Operator 
Sausage Stuffer 1.47 2 6,115.20 269.07 653.45 7,037.72 3,518.86 
Sausage Maker 1.78 1 3,702.40 162.91 395 .63 4,260.94 4,260.94 
Spice Weigher } Mixer Operator l.46 l 3,036.80 133.62 324.50 3,494,,?2 3,494.92 
Smoker 1.63 l 3,390.40 149.18 362.29 3,901.87 3,901.87 
Sausage Department Totals - 5 16,244.80 714.78 1,735.87 18,695.45 
aWeekly production includes jobbed customer service items. See footnotes b through k on page 143. 
-(,,) 
(,,) 
APPENDIX B, TABLE 118 (Continued) 
Retirement, 
Number Insurance, Total Annual 
b Hourll of d 
Annual Social f Vacation & Annualh Cost Per 
Oeeration Wa9.e Emelo~es Wa9.e 
e 
Securitt Holida~g Pairoll Workeri 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Order Assembly Department 
Checkers, Loading 1.65 l 3,432.00 151.01 366.73 3,949.74 3,949.74 
Packers, Shipping 1.80 3 11,232.00 494.21 1,200.22 12,926.43 4,308.81 
Luggers-Loaders 1.33 3 8,299.20 365.16 886.83 9,551.19 3, l83.73 
Order Assembly Department Totals - 7 22,963.20 1,010.38 2,453.78 26,427.36 
Sanitation and Maintenance 
Cleaners, (night) 1.37 l 2,-849.60 125.38 304.50 3,279.48 3,279.48 
Janitors 1.29 l 2,683.20 118.06 286.72 3,087.98k 3,087.98 
Maintenance Men 1.88 l 1,955.20 86.03 208.93 2,250.16 4,500.32 
Sanitation & Ma int. Dept. Totals - 3 7,488.00 329.47 800.15 8,617.62 
Office Personnel 
Secretary - l 5,517.20 242.76 589.55 6,349.51 6,349.51 
Bookkeeper - 1 4,539.60 199.74 385.09 5,224.43 5,224.43 
Clerks, Accounting - 2 7,914.80 348.25 845.75 9,108.80 4,554.40 
Office Totals - 4 17,971.60 790.75 1,920.39 20,682.74 
Management 
General Manager - l 15,000.00 290.40 1,602.86 16,893.26 16,893.26 
Management Totals 'f 15,000.00 290.40 1,602.86 16,893.26 
Grand Totals - 31 119,291.60 4,879.23 12,747.16 136,917.99 
-~ 
APPENDIX B, TABLE UC 
DEPARTMENTAL PERSONNEL REQUIREMENTS AND ANNUAL PAYROLL COSTS FOR THE MEDIUM MODEL PLANT PRODUCING 100,000 POUNDS WEEKLv° 
Number 
b Hourll of d Annual Social f 
Oeeration Wage Emelo~es War1_e 
e 
Securit):'. 
DOLLARS DOLLARS DOLLARS 
Boning Department 
Boner, Beef } Break-up Men 1.80 2 7,488.00 329.47 
Handlers T.28 1 2,662.40 117.15 
Boning Department Totals - 3 10,150.40 446.62 
Curing Department 
} Boners, Ham 1.88 4 15,641.60 688.23 Belly Trimmers Trimmer of Trimmings 
Ham Skinner Machine 
Loin Puller ] 1.88 2 7,820.80 344.12 Pickle Pumper 
Ham Pumper 1.70 1 3,536.00 155 .58 
Hanger Bellies } 1.45 4 12,064.00 530.82 
Slicing Machine Operator . 
Curing Department Totals - IT 39,062.40 1,718.75 
Sausage Department 
Slicing Machine Operator 1.36 1 2,828.80 124.47 
Casing Peeler Operator } Sausage Stuffer 1.47 3 9,172.80 403.60 
Sausage Maker 1.78 1 3,702.40 162.91 
Spice Weigher 1.71 1 3,556.80 156.50 
Mixer Operator 1.46 1 3,036.80 133.62 
Smoker 1.63 1 3,390.40 149.18 
Sausage Department Totals - 8 25,688.00 1,130.28 

























































APPENDIX B, TABLE IIC (Continued) 
Retirement, 
Number Insurance, Total 
b Hourl6 of d Annual Social f Vacation & Annualh 
Operation Wage Employees Wage e Security Holidaysg Payroll 




Order Assembly Department Totals 



















































151 .01 366.73 3,949.74 
658.94 1,600.29 17,235.23 
486.89 1,182.44 12,734.93 
1,296.84 3,149.46 33,919.90 
125.38 304.50 3,279.48 
118.06 286.72 3,087.98k 
86.03 208.93 2,250.16 
329.47 800.15 8,617.62 
242.76 589.55 6,349.51 
199.74 485 .09 5,224.43 
348.25 845.75 9,108.80 
790.75 1,920.39 20,682.74 
290.40 l ,602 .86 16,893.26 
290.40 1,602.86 16,893.26 
















APPENDIX B, TABLE IIIA 





Annual Social f 
Operation Employees 
e 
Wage Wage Securitl:'.: 
DOLLARS DOLLARS DOLLARS 
Boning Department 
} Boner, Beef Break-up Men 1.80 2 7,488.00 329.47 
Handlers 1.28 l 2,662.40 117.15 
Boning Department Totals - 3 10,150.40 446.62 
Curing Department 
} Boners, Ham 1.88 5 19,552.00 860.29 Belly Trimmers Trimmer of Trimmings 
Ham Skinner Machine 
Loin Puller 1.88 3 11,731 .20 516.17 
Pickle Pumper 
Ham Pumper 1.70 l 3,536.00 155.58 
Hanger Bellies 1.45 5 15,080.00 663.52 
Slicing Machine Operator 
Curing Department Totals - 14 49,899.20 2,195.56 
Sausage Department 
Slicing Machine Operato1 1.36 l 2,828.80 124.47 
Casing Peeler Operator 
Sausage Stuffer 1.47 4 12,230.40 538.14 
Sausage Maker 1.78 l '-- 3,702.40 162.91 
Spice Weigher 1.71 l 3,556.80 156.50 
Mixer Operator 1.46 l 3,036.80 133.62 
Smokers 1.63 l 3,390.40 149.18 
Sausage Department Totals - 9 28,745.60 1,264.82 


























































APPENDIX B, TABLE IIIA (Continued) 
Retirement, 
Number Insurance, Total Annual 
b Hourli of d 
Annual Social f Vacation & Annualh Cost Per 
Oeeration Emelotees 
e Holida}'.!g Workeri WafJ.e WarJ_e · Securitt Pa troll 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Order Assembly Department 
Checkers, Loading 1.6.5 l 3,432.00 151 .01 366.73 3,949.74 3,949.74 
Packers, Shipping 1.80 4 14,976.00 6.58.94 1,600.29 17,235.23 3,949.74 
Luggers-Loaders 1.33 4 11,065.60 486.89 1,182.44 12,734.93 3,183.73 
Order Assembly Department Totals - 9 29,473.60 1,296.84 3,149.46 33,919.90 
Sanitation and Maintenance 
Cleaners (night) 1.37 2, 5,699.20 250.76 609.00 6,558.96 3,279.48 
Janitors 1.29 2 5,366.40 236.12 573.44 6,175.96 3,087.98 
Maintenance Men 1.88 2 3,910.40 172.06 417.85 4,500.3lm 4,500.31 
Sanitation & Ma int. Dept. Totals - 6 14,976.00 658.94 1,600.29 17,235.23 
Office Personnel 
Secretary - l 5,517.20 242.76 589.55 6,349.51 6,349.51 
Bookkeeper - l 4,539.60 199.74 485.09 5,224.43 5,224.43 
Clerks, Accounting - 3 l l ,871 .20 522.36 1,268.55 13,662.05 4,554.12 
Office Tota Is - 5 21,928.00 964.86 2,343.19 25,235.99 
Management 
General Manager - l 25,000.00 290.40 2,671.42 25,961.82 27,961.82 
Sales Manager - l 12,000.00 290.40 1,282.28 13,572.68 13,572.68 
Buyer - l 11,000.00 290.40 l, 175 .43 12,46.5.83 12,465.83 
Management Totals - 3 48,000.00 871.20 5,129.13 54,000.33 
Grand Totals - 49 203,173.05 7,690.84 21,710.47 232,582.05 
-c..:, 
co 
APPENDIX B, TABLE 1118 
DEPARTMENTAL PERSONNEL REQUIREMENTS AND ANNUAL PAYROLL COSTS FOR THE LARGE MODEL PLANT PRODUCING 187,500 POUNDS WEEKLYa 
Number 
b Hourll of d 
Annual Social f e 
Oe_eration __ Wage Emeloyees Wage Securit):'. 
DOLLARS DOLLARS DOLLARS 
Boning Department 
Boner, Beef } Break-up Men 1.80 3 11,232.00 494.21 
Handlers 1.28 1 2,662.40 117. 15 
Boning Department Totals - 4 13,894.40 611.36 
Curing Department 
} Boners, Ham 1.88 6 23,462.40 1,032.35 Belly Trimmers Trimmer of Trimmings 
Ham Skinner Machine 
Loin Puller } 1.88 3 11,731.20 516.17 Pickle Pumper 
Ham Pumper 1.70 l 3,536.00 155.58 
Hanger Bellies ] 1.45 7 21,112.00 928.93 
Slicing Machine Operator 
17 Curing Department Totals - 59,841.60 2,633.03 
Sausage Department 
Slicing Machine Operator 1.36 2 5,657.60 248.93 
Casing Peeler Operator } Sausage Stuffer 1.47 4 12,230.40 538.14 
Sausage Maker 1.78 2 7,404.80 325.81 
Spice Weigher 1.71 l 3,556.80 156.50 
Mixer Operator 1.46 1 3,036.80 133.62 
Smokers 1.63 2 6,780.80 298.36 
Sausage Department Totals - 12 38,667.20 l ,701 .36 


























































APPENDIX B, TABLE IIIB (Continued} 
Retirement, 
Number Insurance, Total Annual 
b Hourlt of d 
Annual Social f Vacation & Annualh Cast Pe.r 
Oeeration Wage Emelo}:'.ees Woge 
e 
Securit}:'. Holida}:'.sg Po}:'.roll Worker I 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Order Assembly Department 
Checkers, Loading 1.65 1 3,432.00 151.01 366.73 3,949.74 3,949.74 
Packers, Shipping 1.80 5 18,720.00 823.68 2,000.36 21,544.04 4,308.81 
Luggers-Loaders 1.33 4 11,065.60 486.89 1,182.44 12,734.93 3,138.73 
Order Assembly Department Totals - io 33,217.60 1,461.58 3,549.53 38,228.71 
Sanitation & Maintenance 
Cleaners (night} 1.37 21 5,699.20 250.76 609.00 6,558.96 3,279.48 
Janitors 1.29 2 5,366.40 236.12 573.44 6,175 .96m 3,087.98 
Maintenace Men 1.88 2 3,910.40 172.06 417.85 4,500.31 4,500.31 
Sanitation & Ma int. Dept. Totals - 6 14,976.00 658.94 1,600.29 17,235.23 
Office Personnel 
Secretary - 1 5,517.20 242.76 589 .55 6,349.51 6,349.51 
Bookkeeper - 1 4,539.60 199.74 485.09 5,224.43 5,224.43 
Clerk - 3 11,871 .20 522.33 1,268.52 13,662.05 4,554.02 
Office Totals - 5 21,928.00 964.83 2,343.16 25,235.99 
Management 
General Manager - 1 25,000.00 290.40 2,671.42 27,961.82 27,961.82 
Sales Manager - 1 12,000.00 290.40 1,282.28 13,572.68 13,572.68 
Buyer - 1 11,000.00 290.40 1,175.43 12,465.83 12,465.83 
Management Totals - 3 48,000.00 871.20 5,129.13 54,000.33 
Grand Totals - 57 230,524.80 8,902.30 24,633.17 264,060.27 
~ 
0 
APPENDIX B, TABLE IIIC 
DEPARTMENTAL PERSONNEL REQUIREMENTS AND ANNUAL PAYROLL COSTS FOR THE LARGE MODEL PLANT PRODUCING 250,000 POUNDS WEEKLYa 
Number 
b Hourll of d 
Annual Social 
Oeeration Emelo~es Was_e 
e s . f Wage ecur1tr 
DOLLARS DOLLARS DOLLARS 
Boning Department 
Boner, Beef } Break-up Men 1.80 4 14,976.00 658.94 
Handlers 1.28 1 2!662.40 117. 15 
Boning Department Totals - 5 17,638.40 776.09 
Curing Department 
Boners, Ham } 1.88 7 27,372.80 1,204.40 Belly Trimmers -Trimmer of Trimmings 
Ham Skinner, Machine 
Loin Puller } 1.88 4 15,641.60 688.23 Pickle Pumper 
Ham Pumper 1.70 1 3,536.00 155.58 
Hanger Bellies } 1.45 8 24,128.00 1,061.63 
Slicing Machine Operator 
Curing Department Totals - 20 70,678.40 3,109.84 
Sausage Department 
Slicing Machine Operator 1.36 2 5,657.60 248.93 
Casing Peeler Operator 1.27 1 2,641.60 116.23 
Sausage Stuffer 1.47 4 12,230.40 538.14 
Sausage Maker 1.78 2 7,404.80 325.81 
Spice Weigher 1.71 1 3,556.80 156.50 
Mixer Operator 1.46 1 3,036.80 133.62 
Smokers 1.63 2 6,780.80 298.36 
Sausage Department Totals - 13 41,308.80 1,817.59 




























































APPENDIX B, TABLE IIIC (Continued) 
Retirement, 
Number Insurance, Total Annual 
b Hourll of d Annual Social f Vacation & Annualh 
Cost Per 
Oeeration Wae_e Emelo~es Wae_e 
e 
Securiti Holida~g Patrol I Workeri 
DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS DOLLARS 
Order Assembly Department 
Checkers, Loading 1.65 1 3,432.00 151.01 366.73 3,949.74 3,949.74 
Packers, Shipping 1.80 5 18,720.00 823.68 2,000.36 21,544.04 4,308.81 
Luggers-Loaders 1.33 5 13,832.00 608.61 1,478.05 15,918.66 3, 183'.73 
Order Assembly Department Totals - iT 35,984.00 1,583.30 3,845.14 41,412.44 
Sanitation and Maintenance 
Cleaners (night) 1.37 21 5,699.20 250.76 609.00 6,558.96 3,279.48 
Janitors 1.29 2 5,366.40 236.12 573.44 6,175.96 3,087.98 
Maintenance Men 1.88 2 3,910.70 172.06 417.85 4,500.31m 4,500.31 
Sanitation & Maint. Dept. Totals - 6 14,976.00 658.94 1,600.29 17,235.23 
Office Personnel 
Secret<iry - 1 5,517.20 242.76 589.55 6,349.51 6,349.51 
Bookkeeper - 1 4,539.60 199.74 485.09 5,224.43 5,224.43 
Clerk - 3 11,871.20 522.33 1,268.52 13,662.05 4,554.02 
Office Totals - 5 21,928.00 964.83 2,343.16 25,235.99 
Management 
General Manager - 1 25,000.00 290.40 2,671.42 27,961.82 27,961.82 
Sales Manager - 1 12,000.00 290.40 1,282.28 13,572.68 13,572.68 
Buyer - 1 11,000.00 290.40 1,175.43 12,465.83 12,465.83 
Management Totals - 3 48,000.00 871.20 5,129.13 54,000.33 
Grand Totals 63 250.513.60 9,781.79 26,769.12 287,064.51 
-~ 
APPENDIX B, FOOTNOTES 
bOperations listed are not necessarily all the operations performed, but due to lack of wage data, those jobs which were not listed 
in the wage surveys listed in footnote c below are included in a job title as closely describing the actual operation as possible. 
cWhere more than one job is performed by an individual, his wage is considered to -be the highest wage of the jobs performed. 
Wages come from United States Department of Labor, Bureau of Labor Statistics, Bulletin 1415, Industry Wage Survey, Meat Products, 
{Washington, 1963), Section 1, Table 6 and Table 7. 
dProduction personnel were spe~ified by Mr. Donald Hammons (Industrial Engineer, United States Department of Agriculture). 
eAnnual wage is column (2) multiplied times 40 hours per week times 52 weeks per year times column (3). For management personnel it is 
the salary as listed. 
f Column (4) times .044, for all production employees and office workers and .044 times $6600 for management personnel. 
gComputation explained in text. 
h 
Sum of columns (4), (5), and (6). 
i Column (7) divided by column (3). 
j Three-fourths of the annual cost of the maintenance man is accounted for in the maintenance costs of Appendix A, Table I. 
kOne-half of the annual cost of the maintenance man is accounted for in the maintenance costs of Appendix A, Table II. 
I One of the janitors is box make-up man. 
mThe annual cost of one maintenance man is accounted for in the maintenance costs of Appendix A, Table III. 
-t; 
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ELECTRICITY CONSUMPTION SYNTHES:IS 
The synthesis of the electricity consumption for the model plants at 
various output levels ass.umes each model plant to have specific areas to be 
lighted and specific equipment to be operated for specified time periods .. The 
lighting requirement was assumed not .to change with output level, but as 
mentioned above equipment running times were specified for each output level, 
therefore, the difference in the running times of the equipment at the different 
levels of operation are responsible for the differences in electricity consumption 
at the different output levels . 
. The electrical power supplied to an electric motor cannot be obtained 
by multiplying volts and amperes since the power factor of an electric motor is 
not l 00 percent. Therefore, to obtain a practical value of the power input 
to electric motors, two rules of thumb were employed: (1) multiply the 
horsepower rating of the motor by 1 .2 if the motor was rated less than -1/2 
horsepower and.{2) multiply the horsepower rating of the motor by 1 .0 if the 
motor was rated greater than 1/2 horsepower. 1 Once the power input is 
computed for a motor, the kilowatt hours used for billing purposes are obtained 
1This information is fr0m R.H. Brown, Farm Electrification, (New York, 
1956), p. 31. 
by multiplying the power input times the running time in hours and dividing by 
1000 (1000 watts/hr= l kilowatt hour). 
The I ighting requirements for the model plants were synthesized using 
2 
the Lumen method. The Lumen method of ca lcu la ti on consists of six key steps 
as follows:3 
l .. Determine the level of ii lumination. 
2 .. Select the lig~ting system and. luminaires. 
3. -Determine the coefficient of utilization. 
4 .. Estimate the mqintenance factor. 
5 .. Calculate the number of lamps. 
6. Determine the location of the luminaires. 
The level of illumination used was that specified by the United.States Depart-
-ment of Agriculture .4 The lighting system specified uses fluorescent lamp 
fixtures with dual 40-watt standard cool white luminaires. The coefficient of 
utilization used was 0.52 .5 The maintenance factor was estimated to be 0.7 .6 
2For a detailed.discussion of the Lumen Method, s~e _Illuminations 
Engineering. Society.JES lighting Handbook,_- (New York, 1959), Section 9 . 
...-- ' . 
3Taken from Hienton, Truman. E. ,- Dennis E •. Wiant,_ and Oral- A .. Brown, 
-Electricity;.in- Agricultural Engineering,- (New York, 1958), l. 230. 
146 
4United. States Department of Agriculture, Agricultural ·Research- Service, 
Mest· lnspectionDivision,~.-~ .. Inspected Meat_Processing Plants-No 
Slaughtering, _(Washin~ton, 1961), p. 13. · 
5 11 luminating Engineering Society, JES Lighting Handbook,. (New York, 
1959), Figure 9-3, p. 9-11. -
61bid. 
The number of lamps may be calculated as follows: 
N b f I · = Foot-candles illumination x floor area (square feet) um er o amps C ff' . . f .1• • • f , ..oe 1c1ent o ut1 1zat1on x service actor 
. . 7 
divided by the lumens generated py the lamp used (2450). 
For the synthesis of the electricity consumption by lights, the assump-
tion was made that the I ights wou Id be on 45 hours per week, 52 weeks per 
year: 8 To compute the annual kilow~tt hours for lighting, after calculating 
the number of lamps, multiply the number of lamps by the wattage (40) of the 
' 
lamps and by the number of hours of operation (2340). 9 This'gives the annual 
147 
watt hours required. By dividing by 1000, the annual kilowatt hours are deter-
mined .. Using the formula given above, this now gives: 
Number of lamps x watts (40) x hours (2340) _ A I k"I t h 
1000 tt k" I tt h .· - nnua I owat ours wa s per I owa our 
The electricity consumption from lighting requirements for each model 
plant and the electricity consumption of equipment for each output level of 
.each model plant are presented in' Appendix C, Table I. 
7 The lamps specified for this synthesis were 48 11 40-watt standard cool 
white fluorscent lamps generqting 2450 lumens of luminous flux. 
8This assumption holds except for the packaging supplies storage areas, 
boiler rooms, refrigeration equipment rooms, and equipment storage rooms .. A 
100 square feet area of the packoging supplies storage area for box make up was 
designated for box make up· to be lighted 20. hours equivalen1ce per week and the 
remainder of thqt area would be I ighted only one-half hour per day equivalent for 
260 days .. The boiler and refrigeration rooms were assumed to be I ighted one hour 
per day and the equipment storage would have full lighting equivalence of two 
hours per day for 260 days. 
9The (40) and. (2340) ore the numbers referring to the figures used for 
computations of annual kilowatt hours in Appendix C, Table I with the 
exceptions noted in footnote 8. 
APPENDIX C, TABLE I 
ESTIMATED ANNUAL KILOWATI HOURS ELECTRICllY REQUIRED BY LIGHTING FOR THE THREE MODEL PLANTS 
Plant Size 
Small Medium large 
Intensity of Areab Annual Area Annual Area 
b 
Annual 
. Deeartment Illumination a Sg. ft. KWHC Sg, ft. KWHC Sg. ft. KWHC 
Receiving Cooler 20 740.25 1,553.8 l, 160.00 2,433.6 2,328.00 4,886.8 
Fresh Pork Cooler 20 - - 27~.oo 572.8 249.75 524.3 
Freezer 20 348.00 730.l · 680.00 1,428.3 577.50 1,212.3 ~ 
Tempering Cooler 20 672.75 1,409.6 1,375.00 2,886.6 2,810.00 4,849.0 
Blask Chill 20 390.00 818.l 660.00 1,385.3 1,245.00 2,613.4 
Boning Department 50 575.00 2,875.5 875.00 4,592.0 1,950.00 10,231.6 
Sausage Manufacturing 50 2,653.00 13,922.3 4,148.00 8,707.2 4,464.50 23,430.6 
Spice Room 20 75.00 157.2 75.00 157.2 185.00 388.3 
Curing· Department 50 995.00 5,221;0 1,595.00 8,370.3 3,404.00 17,864.9 
Slice, Peel and Package 50 1,609.50 8,446.4 3,099.00 16,263.0 5,550.00 29,125.3 
Order Assembly 20 1,822.50 3,826.4 4,007.75 8,412.8 6,773.00 14,217.4 
Welfare 20 361.00 758.2 750.00 1,574.3 992.75 2,083.9 
Rest Rooms 20 52.25 110.4 60.00 125.9 57.00 119.7 
Plant Shop d 50 137.75 772.6 517.50 2,588.2 546.75 2,869.1 
Boiler Room d 
20 142.50 33.3 520.00 2,600.7 322.50 73.0 
Packaging Supplie~ Storage 20 390.00 127 .1 3,580.00 591.6 5,776.00 871.8 
Equipment Storage 20 1,004.25 463.2 1,654.00 769.8 3,887.00 1,813.2 
Smokehouse Area 20 575.25 1,207.4 l, 113.00 2,336.3 1,938.00 4,068.1 
Office 50 427.00 896.7 1,220.00 6,402.2 2,544.00 13,350.4 
Inspectors Office 50 115.00 602.8 170.00 892. l 160.00 839.6 
Stair Case 20 - - 77.00 161.6 77.00 404.l 
Dock Area 
d 
50 508.50 2,667.6 641.25 3,365.2 820.25 4,304.5 
Refrigeration Room 20 - - 875.00 1,836.8 634.25 147.9 
Al I Departments -- - 46,549.7 - 78,453.8 - 108,684.1 
aFrom United States Department of Agriculture, Agricultural Research Service, Meat Inspection Division,~~ lnseected Meat Processing Plants-No Slaughtering , 
(Washington, 1961), p. 13. 
b As specified for model plant by Mr. Donald Hammons (Industrial Engineer, United States Department of Agriculture). 
cComputed for each area using the two formulae in Appendix C. 
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APPENDIX C, TABLE II 
ESTIMATED ANNUAL KILOWATT HOURS ELECTRICITY REQUIRED BY REFRIGERATION EQUIPMENT 
FOR THE THREE MODEL PLANTS EACH OPERATING AT THREE DIFFERENT OUTPUT LEVELS 
Out uta 
Small Plant Medium Plant 
Refrigeration 25!000 37,500 50!000 Refrigeration 50,000 75,000 100,000 Refrigeration 
Horseeowerb Annual Kilowatt Hours Horseeowerb Annual Kilowatt Hours Horseeowerb 
3.00 6.73 12.44 
3.82 11.02 17.14 
2.62 7.85 11.22 
3.30 5.61 9.59 
- 6.12 10.91 
12.74 38,220 57,330 76,440 37.33 111,990 167,985 223,980 61.30 
2.78 4.18 7.85 
4.20 9.18 14.28 
6.08 13.67 24.38 
13.06 78,360 78,360 78,360 27.03 162,180 162,180 162,180 46.51 
25.80 116,580 135,690 154,800 64.36 274,170 330,165 386,160 107.81 
aPounds of weekly production including customer service items. 
Larae Plant 
125,000 187,500 250,000 
Annual Kilowatt Hours 
183,900 275,850 367,800 
279,060 279,060 279,060 
462,960 554,910 646,860 
bRefrigeration brake horsepower estimates were computed by Mr. Donald Hammons {lndustr:al Engineer, United States Department of Agriculture) by multiplying the tonnage 
estimates by the rule of thumb of 1.02 for the medium and large plants and by .75 for the small plant. 
cAnnual kilowatt hours for coolers and freezers are estimated by multiplying the refrigeration horsepower times the power intput factor of l times 20 hours per day times 300 
days per year times the percent of designed output divided by 1,000. 
dAnnual kilowatt hours for processing department refrigeration are estimated by multiplying the refrigeration horsepower times the power input factor of l, times 20 hours per 
day times 300 days per year, divided by 1,000. 
-.Jl,,. 
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APPENDIX C, TABLE IIIA 
ESTIMATED ANNUAL KILOWATT HOURS ELECTRICITY REQUIRED BY PROCESSING EQUIPMENT 
FOR THE SMALL MODEL PLANT AT THREE OUTPUT LEVELSa 




b b Power Input 
(Plant Outeut) 
Item Horseeower Factor 25,000 37,500 50,000 25,000 37,500 50,000 
(Hours) (Kilowatt Hours) 
Air Compressor 5.00 1.0 4.00 4.00 4 .. 00 5,200.00 5,200.00 5,200.00 
Bacon Press 10.00 1.0 .55 .70 .90 1,430.00 l ,820.00 2,340.00 
Bacon Skinner 1.50 1.0 1.25 1.70 2.20 487 .50 663.00 858 .00 
Bacon Slicer 5.00 1.0 .75 1.00 1.25 975 .00 1,300.00 l ,625 .00 
Bacon Slicer Conveyor .50 1.2 1.00 1.25 1.50 156.00 195 .00 234.00 
Hydraulic Slicer 3.00 1.0 .25 .25 .25 195 .00 195 .00 195.00 
Linker .33 1.2 1.50 1.90 2.50 154.44 195 .62 257.40 
Meat Grinder 15.00 1.0 2.50 3.25 4.00 9,750.00 12,675.00 15,600.00 
Meat Mixer 5.00 1.0 .65 .82 1.00 845.00 1,066.00 1,300.00 
Patty Machine .25 1.2 1.80 2.70 3.60 140.40 210.60 280.80 
Silent Cutter 20.00 1.0 1.75 2.40 3.00 9 I 100.00 12,480.00 15,600.00 
Slicer .33 1.2 1.55 2.10 2.60 159 .59 216.22 267.70 
Smoke Generator .33 1.2 9.00 9.00 9.00 926.64 926.64 926.64 
Smoke Generator .25 1.2 9.00 9.00 9.00 702.00 702.00 702.00 
Vacuum Packaging Machine .33 l .2 2.45 3.40 4.40 252.25 350.06 453.02 
Wiener Peeler .33 1.2 1.75 2.50 3.00 180.18 257.40 308.88 
Total Annual KWH 30,654.00 38,452.54 46,148.44 
a See Footnotes b through d at the end of Appendix C, Table I IIC. 
-<.n 
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APPENDIX C, TABLE IIIB 
ESTIMATED ANNUAL KILOWATT HOURS ELECTRICITY REQUIRED BY PROCESSING EQUIPMENT 
FOR THE MEDIUM MODEL PLANT AT THREE OUTPUT LEVELSa 
Daill:'. Runnina Time Annual Electricitt Consumetio~d 
Power Input 
C C 
b b (Plant Outeut) (Plant Ou&ut) 
Item Horseeower Factor 50,000 75,000 100,000 so,mm 7:5,00 100,000 
(Hours) (Kilowatt Hours) 
Air Compressor 5.00 1.0 6.00 6.00 6.00 7,800.00 7,800.00 7,800.00 
Bacon Press 10.00 1.0 2.25 2.50 3.00 5,850.00 6,500.00 7,800.00 
Bacon Skinner 1.50 1.0 2.00 2.50 3.00 1,820.00 2,275.00 2,730.00 
Bacon Slicer 5.50 1.0 5.00 6.00 6.00 7,150.00 8,580.00 8,580.00 
Band Saw 3.00 1.0 1.20 1.50 2.00 936.00 . l, 170.00 1,560.00 
Conveyor .50 1.2 8.00 8.00 8.00 1,248.00 1,248.00 1,248.00 
Conveyor .50 1.2 1.00 1.00 1.00 156.00 156.00 156.00 
Hydrau I ic Flaker 12.00 1.0 .30 .50 .50 936.00 1,560.00 1,560;00 
Linker .33 1.2 1.75 2.50 3.00 182.00 260.00 312.00 
Meat Grinder 40.00 1.0 4.00 5.00 6.00 41,600.00 52,000.00 62,400.00 
Meat Mixer 7 .50 1.0 1.50 1.50 2.50 2,925.00 2,925.00 4,875.00 
Packing Line Belt .33 1.2 8.00 8.00 8.00 832.00 832.00 832.00 
Patty Machine .25 1.2 3.60 4.50 6.00 312.00 351 .00 468.00 
Roller Conveyor .75 1.0 8.00 8.00 8.00 1,260.00 l ,260.00 1,260.00 
Roller Conveyor .75 1.0 8.00 8.00 8.00 1,260.00 1,260.00 1,260.QO 
Silent Cutter 50.00 1.0 1.20 2.00 2.00 15,600.00 26,000.00 26,000.00 
Silent Cutter 1.50 1.0 .75 1.00 1.25 292.50 390.00 487 .50 
Slicer .33 1.2 2.60 3.40 3.80 270,40 353.60 395 .20 
Smoke Generator .33 1.2 5.00 7.00 9.00 520.00 728.00 936 .00 . 
Smoke Generator .25 1.2 5.00 7.00 9.00 390.00 546.00 780.00 
Vacuum Packaging Machine .33 1.2 4.00 4.50 6,00 416.00 468.00 624.00 
Washer 15 .oo 1.0 1.20 1.50 2.00 4,680.00 5,850.00 7,800.00 
Wiener Peeler .33 1.2 .90 1.00 1.50 94.00 104.00 156.00 
Wiener Peeler .33 1.2 .90 1.00 1.50 94.00 104.00 156.00 
Total Annual KWH 96,623.90 122,720.60 140,175.70 
a See Footnotes b through d at the end of Appendix C, Tab le IIIC • 
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APPENDIX C, TABLE IIIC 
ESTIMATED ANNUAL KILOWATT HOURS ELECTRICITY REQUIRED BY PROCESSING EQUIPMENT 
FOR THE LARGE MODEL PLANT AT THREE OUTPUT LEVELSa 
Daill!'. Runnina Time Annual Electricitl!'. Consumetion 
d 
b Horsepower b 
Power Input (Plant Oute!!tt (Plant Outeut )c 
Item Factor 125.000 187,500 250.000 125.000 187.~QQ 
(Hours) (Kilowatt Hours) 
Air Compressor 5.00 1.0 6.00 6.00 6.00 7,800.00 7,800.00 7,800.00 
Air Compressor 5.00 1.0 6.00 6.00 6.00 7,800.00 7,800.00 7,800.00 
Bacon Press 10.00 1.0 2.00 2.75 3.50 5,200.00 7,150.00 9,100.00 
Bacon Skinner 1.50 1.0 4.50 7.50 8.00 1,775.00 2,925.00 3,120.00 
Bacon Slicer 5.00 1.0 2.90 4.10 5.30 3,770.00 5,330.00 6,890·.oo 
Bacon Conveyor .50 1.2 3.00 4.25 5.50 468.00 663.00 858.00 
Band Saw 3.00 1.0 2.25 3.25 4.75 1,775.00 2,535.00 3,705.00 
Band Saw 3.00 1.0 2.25 3.25 4.75 1,775.00 2,535.00 3,705.00 
Conveyor .75 1.0 8.00 8.00 8.00 1,872.00 1,872.00 1,872.00 
Conveyor .75 1.0 8.00 8.00 8.00 1,872.00 1,872.00 1,872.00 
Con'l(eyor .50 1.0 4.00 4.00 4.00 624.00 624.00 624.00 
Conveyar .33 1.2 8.00 8.00 8.00 823.68 823.68 823.68 
Hydrau Ii c Flaker 12.00 1.0 .50 .50 .50 1,560.00 1,560.00 1,560.00 
Linker .33 1.2 5.25 7.25 8.00 540.54 746.46 823.68 
Linker Conveyor .33 1.2 5.25 7.25 8.00 540.54 746.46 823.68 
Meat Grinder 30.00 1.0 2.80 3.95 5.00 21,840.00 30,810.00 39,000.00 
Meat Mixer 7.50 1.0 1.85 2.50 3.20 3,607.50 4,875.00 6,240.00 
Patty Machine .33 1.2 5.30 8.00 8.00 545.69 823.68 823.68 
Silent Cutter 50.00 1.0 2.80 3.95 5.00 36,400.00 51,350.00 65,000.00 
Silent Cutter 50.00 1.0 2.80 3.95 5.00 36,400.00 51,350.00 65,000.00 
Slicer .33 1.2 4.00 5.80 8.00 411.84 597.17 823.68 
Smoke Generator .33 1.2 9.00 9.00 9.00 926.64 926.64 926.64 
Smoke Generator .33 1.2 9.00 9.00 9.00 926.64 926.64 926.64 
Smoke Generator .25 1.2 9.00 9.00 9.00 702.00 702.00 702.00 
Smoke Generator .25 1.2 9.00 9.00 9.00 702.00 702.00 702.00 
Vacuum Packaging Machine .33 1.2 4.50 6.10 8.00 463.32 628 .06 823.68 
Washer 15.00 1.0 .50 .50 .50 1,950.00 1,950.00 1,950.00 
Wiener Peeler .33 1.2 2.95 4.10 5.25 920.40 1,794.00 1,632.80 
Wiener Peeler .33 1.2 2.95 4.10 5.25 920.40 1,794.00 1,632.80 
Total Annual KWH 145,832.59 196,005.79 239,193.76 
a See Footnotes b through d at the end of Appendix C, Table IIIC, 
bEquipment as specified by Mr. Dana Id Hammons (Industrial Engineer, United States Department of Agriculture). 
cWeekly output in pounds. 





NATURAL GAS CONSUMPTION SYNTHESIS 
To synthesize the natural gas consumption for the model plants of this study 
operating at several output levels, certain assumptiqns were made ... Each plant 
was equipped with new !:,oilers which were assumed to operate 8 hours per day for 
22 days each month .. Further, it was assumed that approximately 33,500 BTU 1s of 
heat are required hourly per horsepower of boiler at 100 percent efficient opera-
tion .. Since boilers of 60 horsepower or greater operate at only 70 percent 
efficiency, the hourly BTU requirements for boilers of this study were calculated 
by multiplying 33,500 times the reciprocal of the efficiency to obtain an hourly 
BTU requirement for boilers of 44,857 BTU's. 1 It was also assumed that a cubic 
· foot of natural gas was approximately equivalent to 1050 BTU 1s. 2 
BTU heat requirements for smoking cured meats and for cooking and 'smoking 
sausages were interpolated frpm data in Meat Industry Trends, 1961~ and are 
lsamuel H. Logan and Gordon A. King, Economies of Scale in Beef 
Slaughter Plants, CaliforniQ Agricultural Experiment Static;-, Gian;;f Foundation 
of Agricultural Economics, Gianni Founda'tion Research Report No. 260, (Davis, 
1962), p. 87. . 
2 
_Charles D. Hoqgmc;m, Robert C .. Weast, and Samue I M. Selby, eds., 
. Handbook of Chemistry andPhysics, 38th edition, by Chemical Rubber Publishing 
Company,(Cleveland, 1957), p. 1786. 
3H . L. Rothra, ed. , Meat· Industry Trends, 1961 , ·(Chi cage, 1961), 
pp .. D-20 and D-62. 
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presented in Appendix: D, Table II. BTU heat requirements and monthly gas con-
sumption of boilers are presented in Appendix D, Table I. 
APPENDIX D, TABLE: I 







b C d C . e Hourly Month It onsumet1on 
(CCF) 
25-50 100 44,857 842,283,200 8,022.00 
50-100 140 44,857 1 I l 05 ,276 ,480 10,526.44 
125-250 270 44,857 2 I 131 I 604 / 640 20,301.00 
aRange of output of the model plants in thousands of pounds including 
customer service items and fresh pork cuts. 
bBoi ler horsepower for the three model plants recommended by Mr. Donald 
.Hammons (Industrial Engineer, United States Department of Agriculture). 
cfor explanation of hourly BTU requirements of boilers, see text of 
Appendix D. 
dAssumes 8 hours of operation for 22 days per month. 
eMonthly BTU requirements divided by 1050 BTU per cubic foot divided by 













APPENDIX D, TABLE II 
BTU REQUIREMENTS AND GAS CONSUMPTION FOR 
.COOKING AND SMOKING OPERATIONS 
BTU Requirements 
Cured Meats Sausages 
I b C . d BTU Hr. BTU/Day BTU/Day 
(Mi I lions) 
. 275 2 . 2 3 . 8- 4 . 2 
.800 6.4 7.5- 8.5 
1 .600 12.8 15 .0-17 .0 































bHourly BTU requirements for cured meats from H. L. Rothra, ed. Meat 
· Industry Trends, 1961, (Chicago, 1961), p. D-20. 
cThe BTU per hour requirement for cured meats multiplied by 8. 
dDaily BTU requirements for sausage {rom H. L. Rothra, ed .. Meat 
Industry Trends, 1961, (Chicago, 1961), p. D-62. -.-
eDaily BTU requirements for cured meats is the average of the daily BTU 
requirements for cured meats plus the midrange of the daily BTU requirements for 
sausages. 
f Interpolated from the values obtained from the method discussed in footnote 
e above. · 
gThe product of the midrange of column (4) times 22 days per month divided 




. APPENDIX E, TABLE I 
ESTIMATED WATER REQUIREMENTS FOR CLEANING 
Area Monthly Water Consumption 
Department Small Medium Large Small Medium Large 
(Square Yards) (Gallons) 
1. Welfare 40.1 83.3 110 .2 
2. SI icing, Peeling, and 178.7 344.3 585.6 
Packaging 
3. Curing Department and 110.2 177.2 378.2 
Boning Department 
4 .. Sausage Department 392.0 548.2 768.0 
T eta I Departments 1-4 721 .0 1,153.0 1,842.0 3 l ,724° 50 ,732CJ 81,0480 
5 .. Receiving Cooler 82.4 128.8 258.7 
6. Fresh Pork Cooler - 30.4 27.8 
7 .. Equipment Storage 111 . 6 183.8 431.5 
Total Departments 5-7 194.0 343.0 718.0 l ,552b 2,744b 5,744b 
T eta I Water Al I Departments 33,276 53,476 86,792 
0 Monthly water consumption is the product of the area of the department(s) in square yards times 2 gal Ions of 
water per square yard times 22 cleaning days per month. 
bMonthlywater consumption is theproduct of the area of the department(s) in square yards times 2 gallons of 




APPENDIX E, TABLE JI 









25,000 1,400 C 30,800 
37,500 l, 900c 4 l ,800 
50,000 2 ,400b 52,800 
75,000 
C 
81,400 3 ,700b 
100,000 5,000 110,000 
125,000 6 ,417c 141,174 
187,500 
C 
219 I 142 9,961b 
250,000 13,500 297,000 
aOutput is total weekly output of al I products of the plant. 
bWater requirements listed in H. L .. Rothra, ed., Meat Industry Trends, 
1961, (Chicago, 1961), p. D-62, for sausage smoking and cooking. This study 
~es that cured meats would have a similar requirement. 
clnterpolated from the two nearest values obtained from the source mention-
ed in footnote b. 
dThe product of the daily requirement times 22 days per month. 
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APPENDIX E, TABLE Ill 
ESTIMATED WATER REQUIREMENTS FOREMPLOYEES 1 WELFARE 
Week Ix Number ot 
a 
Output Employees Plant Size 
25,000 16 
Small 37,500 18 
50,000 20 
50,000 27 
Medium 75,000 34 
100,000 42 
125,000 50 
Large 187,500 60 
250,000 66 
a Output in pounds including customer service items. 
blncludes all employees and inspectors. 










21 I 120 
23,232 
cNumber of employees times 16 gal Ions per employee times 22 days per 
month. 
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